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I. — An  Annotated  List  of  the  Birds  of  Utah. 

BY  H.  W.  HEN3HAW. 
Read  April  6, 1874. 

The  following  list  is  based  largely  upon  material  collected 
during  the  field  season  of  1872,  while  with  the  exploring 
and  surveying  party,  in  charge  of  Lieut.  G.  M.  Wheeler, 
of  the  U.  S.  Engineers.  In  it  are  enumerated  all  the  birds 
thus  far  known  to  have  been  taken  or  observed  within  the 
limits  of  the  territory.  To  give  it  additional  value  as  a 
formal  list,  those  known  to  breed,  whether  from  actual  obser- 
vations in  the  field,  or  from  their  known  breediug  range,  are 
indicated.*  Notes  are  also  given  respecting  their  relative 
abundance  or  scarcity.  Of  the  214  species  given,  160  were 
either  actually  taken  or  noted  by  Dr.  Yarrow  and  myself 
during  the  season.  Of  the  remaining  species,  25  not  met 
with  by  us  are  contained  in  Mr.  Allen's  list  of  birds,  col- 
lected in  vicinity  of  Ogden,  from  September  1st  to  October 
8th.  I  am  also  indebted  to  Mr.  Ridgway  for  a  list  of  the 
birds  noted  by  him  during  his  collecting  trip  in  this  locality, 
including  many  not  contained  in  either  Mr.  Allen's  paper  or 
our  own  report,  and  also  for  assistance  in  the  preparation  of 
the  list.  It  may  be  here  stated  that  no  collections  have  ever 
been  made  in  Utah  during  the  spring  months,  and  thus  many 

•A  star  is  preQxed  to  the  names  of  those  known  to  breed. 
Juxe,  1874.  .  1  Ann.  Lyc.  Nat.  Hist.,  Vol.  jj. 
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of  the  spring  migrants  have  entirely  escaped  notice.  This 
will  account  for  the  comparatively  small  number  of  species 
mentioned.  An  entire  season's  connected  observations  would 
doubtless  add  many  to  the  number. 

TURDIDJB.   The  Thrashes. 

*  I.  Turdus  fuscescens  Steph.  Tawny  Thrash.  Summer  resident. 
Common  on  Provo  River  in  summer  of  1869.  (Kidgway.) 

*  2.  Turdus  Swainsonii  Cab.  Olive-backed  Thrush.  Very  common. 
Inhabits  the  thickets  of  the  mountain  streams.  (Kidgway.) 

*  3.  Turdus  Pallasii  Cab.,  var.  Audubonii  Baird.  Rocky  Mountain  Her- 
mit Thrush.  Less  common  than  the  preceding.  Inhabits  the  pine  region 
(Ridgway.,)    Ogden,  September.  (Allen.) 

*  i.  Turdus  migratorius  L.  Robin.  Very  common.  Permanent  resi- 
dent. 

*  5.  Oreoscoptes  montanus  (Towns.).  Mountain  Mocking  Bird.  An  in- 
habitant of  the  valleys  and  plains.  Most  abundant  in  the  neighborhood 
of  settlements. 

♦6.  Harporhynchus  crissalis  Henry.  Red  vented  Thrash.  Resident? 
Found  breeding,  and  nest  and  eggs  obtained  by  Dr.  Palmer  at  St.  George. 
Seen  by  me  in  same  locality. 

•7.  Galeoscoptes  Carolinensis  (L.).  Cat  Bird.  Very  abundant.  In- 
habits the  thickets. 

CINCLID^.   The  Water  Ouzels. 

*  8.  Cinclus  Mexicamts  Swains.  Water  Ouzel ;  Dipper.  Very  abun- 
dant.   Inhabiting  the  rapid  mountain  streams.    Permanent  resident. 

SAXICOLID.E.   The  Stone  Chats. 
♦9.  Sialia  Arctica  Swains.    Rocky  Mountain  Blue  Bird.  Resident. 
Very  abundant.   44  Found  breeding  at  Salt  Lake  City  and  Antelope  Island 
in  May  and  June."  (Ridgway.) 

SYLVIIDiE.   The  Sylvias. 

•10.  Regulus  calendula  (L.).  Ruby-crowned  Kinglet.  Common 
resident.  Found  breeding  high  up  in  the  mountains  by  Mr.  Ridgway. 
Winters  in  the  valleys. 

PARID2E.   The  Titmice. 

•11.  Lophophanes  inornatus  (Gamb.).  Very  abundant.  Resident. 
Breeds  in  mountains.    Wintering  In  the  cedars  of  the  valleys. 

*  12.  Parus  montanus  Gamb.  Mountain  Chickadee.  Abundant.  Res- 
ident in  the  mountains. 

*  13.  Parus  atricapillus  (L.),  var.  septentrionalis  Harris.  Long-tailed 
Chickadee.  Abundant  and  resident  In  vicinity  of  Provo.  Apparently  not 
very  generally  distributed.   Not  found  in  mountains. 
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*  14.  PsaltriparuB  plumbeus  Balrd.  Lead-colored  Tit.  Abundant, 
moving  in  large  companies.  Breeds  In  the  mountains,  and  winters  in  the 
valleys. 

SITTIDJE.   The  Nuthatches. 

*  15.  Sitta  Carolinensis  (Gm.),  var.  aculeata  Cassin.  Slender  billed 
Nuthatch.  Apparently  not  common  in  the  mountains.  Met  with  on  but 
one  occasion  by  us.  Resident. 

*  16.  SUta  pygmata  Vig.   Pigmy  Nuthatch.   Same  as  preceding. 

CERTHIID^.    The  Creepers. 

*  17.  Certhia  familiarU  L.,  var.  Americana  Bonap.  Brown  Creeper. 
Rare  in  the  pines  of  mountains  in  June.   Probably  breeds.  (Ridgway.) 

TROGLODYTIDJE.   The  Wrens. 

•18.  CampylorhynchuB  brunnekapillus  (Lafr.).  Cactus  Wren.  Rare 
in  southern  parts  of  state.  Several  individuals  seen  in  vicinity  of  St. 
George,  Oct.  27.    Possibly  breeds. 

*  19.  Salpincte*  obsoletus  (Say).  Rock  Wren.  Exceedingly  abundant 
iu  rocky  localities. 

•20.  Catherpes  Mexicanu*  (Sw.),  var.  conspersua  Ridgway.  White- 
throated  Rock  Wren.  Rather  rare,  but  generally  distributed.  Permanent 
resident. 

•21.  Thryothorna  Beieickii  (Aud.),  var.  leucogaster  (Gould).  Bewick's 
Wren.  Not  uncommon  in  southern  part  of  territory  in  fall.  Probably 
breeds. 

•22.  Troglodytes  atdon  Vielll.,  var.  Parkmanii  (Aud.).  Parkman's 
Wren.    Abundant  in  the  mountains.   Permanent  resident. 

•23.  Cistothorus  stellaris  (Licht.).  Short-billed  Marsh  Wren.  Prob- 
ably rare.  Not  taken,  but  evidence  obtained  of  Its  breeding  on  borders 
of  Utah  Lake. 

•24.  Cistothorus  palmtrU  (Wlls.),  var.  palndicola  Balrd.  Long-billed 
Marsh  Wren.  Exceedingly  abundant  in  the  marshes  everywhere.  Per- 
manent resident. 

MOTACILLIDiE.   The  Wagtails. 

25.  AnthuB  Ludovicianus  (Gmel.)-  Tit  Lark.  Abundant  lu  the 
marshes.    Winter  resident. 

SYLVICOLIDJE.    The  Warblers. 

26.  Helminthnphaga  ruficapilla  (Wils.).  Nashville  Warbler.  Appar- 
ently common.   Ogden,  September.  (Allen.) 

•27.  Helminthophaga  Virginia  Baird.  Virginia's  Warbler.  Frequent 
among  the  scrub  oaks  of  foot -hi  lis,  breeding.  (Ridgway.) 

•28.  Helminthophaga  celata  (Say).  Orange-crowned  Warbler.  Breeds 
In  mountains  from  7,000  to  9,000  feet  high.  (Ridgway.)  Common  in  Sep- 
tember.  Ogden.  (Allen.) 
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♦29.  Dendroica  cestiva  (Gra.).  Yellow  Warbler.  Very  common  in 
neighborhood  of  settlements. 

•80.  Dendroica  Audubonii  (Towns.).  Audubon's  Warbler.  Abundant, 
especially  in  fall.  "  Breeds  in  the  pine  region  of  the  Wahsatch."  (Ridg- 
way.) 

31.  Dendroica  blackburnice  (Gm.).  Blackburnlan  Warbler.  "Not 
common.    Ogilen.    September."  (Allen.) 

32  (?).  Dendroica  nigrescens  (Towns.).  Black-throated  Gray  Warb- 
ler.   Ogden.    September.  (Allen.) 

•33.  Geothlypis  Philadelphia  (Wils.),  var.  Macgillitrayi  (Aud.).  Mac- 
glllivray's  Warbler.    Common  in  the  mountains. 

•34.  Geothlypis  trichaa  (L.).  Maryland  Yellow-throat.  Common. 
Distributed  generally  through  the  valleys  of  the  territory,  in  the  nelgh- 
hood  of  water. 

*  35.  Icteria  virens  (L.),  var.  longicauda  (Lawr.).  Long-tailed  Chat. 
Common.   Inhabiting  indifferently  the  thickets  of  foot-hills  and  valleys. 

86.  Myiodiocles  pusillus  (Wils.).  Wilson's  Black  Cap.  Common  as 
a  spring  and  autumn  migrant. 

♦37.  Setophaga  ruticilla  (L.).  Redstart.  Rather  common  as  an  inhabi- 
tant of  the  mountains  and  valleys. 

IIIRUNDINID^:.   The  Swallows. 

♦38.  Prognc  subis  (L.).  Purple  Martin.  Quite  abundant  in  the  moun- 
tains, frequenting  aspen  groves. 

•39.  Petrochelidon  luni/rons  (Say).  Cliff  Swallow.  Very  abundant  In 
the  mountains.   Breeds  In  large  colonies  on  the  cliffs. 

*  40.  Hirundo  horreonnn  Bart.  Barn  Swallow.  Common.  Builds 
in  barns,  deserted  shanties  and  caves. 

♦41.  Tachycineta  bicolor  (Vieill.).  Whlte-bellled  Swallow.  Abundant. 
Generally  distributed.  Breeds  in  the  aspen  groves  In  company  with  the 
Martins. 

*  42.  Tachycineta  thalaasina  (Swains.).  Violet-green  Swallow.  Some- 
what rare.  Breeds  In  limestone  cliffs,  with  the  White-throated  Swift  (P. 
melanoleuca)  aud  the  Cliff  Swallow.  (Ridgway.) 

♦43.  Cotyle  riparia  (L.).  Bank  Stvallow.  Quite  common  at  Provo. 
Breeds  In  the  river  banks,  in  company  with  the  rough  winged  (A'.  serri> 
pennis). 

44.  Stelgidopteryz  serripennis  (Aud.).  Rough-winged  Swallow.  Far 
more  numerous  than  the  preceding,  with  which  It  is  associated. 

VIREONID.E.    The  Greenlets. 

45.  Vireo  olivacens  (L.).  Red-eyed  Vlreo.  Quite  common  at  Ogden 
in  September.  (Allen.) 

•46.  Vireo  gilvus  (Vieill.),  var.  SicainBonii  Baird.  Warbling  Vlreo. 
Very  abundaut.  Generally  distributed.  Found  breedlug,  by  Mr.  Ridg- 
way, from  lowest  valleys  to  altitude  of  8,000  feet. 
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•47.  Vireo  solitarius  Wils.,  var.  plumbeus  Coues.  Solitary  Vlreo. 
Rather  rare. 

AMPELIDiE.   The  Waxwings. 

48.  Ampelis  cedrorum  (Vlelll.).  The  Cedar  Bird.  Rather  common. 
Ogden,  September.  (Allen.) 

MYIADESTINJE.   The  Solitaires. 

•49.  Myiadestes  Totcnsendii  (Ami.).  Townsend's  Solitaire.  Rather 
rare.  Breeds  on  the  mountains  and  winters  In  the  cedar  groves  of 
valleys. 

LANIID2E.   The  Shrikes,  or  Butcher  Birds. 

50.  Collurio  borealis  (Vlelll.).  Great  Northern  Shrike.  Of  frequent 
occurrence  in  fall.    Winter  resident. 

♦51.  Collurio  Ludovicianus  (L.),  var.  excubUorides  (Swains.).  Whlte- 
rumped  Shrike.   Quite  common.   Permanent  resident. 

TANAGRIDJE.   The  Tanagers. 
•62.  Pyranga  Ludovkiana  (Wlls.).   Louisiana  Tanager.  Common. 

FRINGILLIDiE.   The  Finches,  Sparrows,  Buntings,  etc. 

•53.  Carpodacus  frontalis  (Say).  House  Finch.  Very  abundant. 
Breeds  in  the  valleys. 

•54.  Carpodacus  Cassinii  Balrd.  Cassin's  Purple  Finch.  Abundant. 
Breeds  on  the  mountains.  (Ridgway.) 

*  55.  Chrysomitris  pinus  (Wils.).  Pine  Finch.  Breeds  abundantly  in 
pine  regions  of  mountains.    Resident.  (Ridgway.) 

•56.  Chrysomitris  tristis  (L.)  Yellow  Bird.  Common.  Permanent 
resident. 

•57.  Chrysomitris psaltria  (Say).  Arkansas  Finch.  Quite  common  in 
southern  part  of  territory  late  In  fall.  "  Breeds  sparingly  near  Salt  Lake 
City  and  to  the  eastward."  (Ridgway.) 

58.  Leucoslicte  tephrocotis  Swains.  Gray-crowned  Finch.  Obtained 
near  Salt  Lake  City  in  winter.  (Stansbury.) 

•59.  Passerculus  savanna  (Wils.),  var.  alaudinus  Bon.  Lark  Spar- 
row.   Abundant  In  marshy  localities. 

♦  60.  Poocaites  gramineus  (Gm.)  var.  confinis  Baird.  Bay- winged  Spar- 
row.   Very  abundant.   Frequenting  the  plains. 

•61.  Coturniculus  passerinus  (Wils  ),  var.  perpallidus  Ridgway.  Yel- 
low-winged Sparrow.  Rare. 

•  62.  Chondestes  grammaca  (Say).  Lark  Bunting.  Abundant  every- 
where on  plains  and  benches. 

•63.  Zonotrichia  leucophrys  (Forst.).  White-crowned  Sparrow.  Breeds 
abundantly  in  the  mountains. 
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64.  Zonotriehia  leucophrys  (Forst.).  var.  intermedia  Ridgway.  Ex- 
ceedingly abundant  in  fall,  and  also  a  winter  resident. 

65.  Junco  hyemalis  (L.).  Black  Snow  Bird.  Rare  in  fall.  One  speci- 
men only  taken  in  flock  of  Z.  intermedia. 

66.  Junco  Oregonus  (Towns.).  Oregon  Snow  Bird.  Common  in  fall. 
Winters  at  least  in  southern  part  of  territory. 

♦67.  Junco  caniceps  (Woodh.).  Red-backed  Snow  Bird.  Tolerably 
common  in  the  pines  of  Wahsatch  mountains  in  the  breeding  season. 
(Ridgway.) 

•68.  Poospiza  bilineata  (Cass.).  Black-throated  Sparrow.  Breeds 
abundantly  in  the  vicinity  of  Salt  Lake  City.  (Ridgway.) 

•69.  Poospiza  belli  (Cass.),  var.  Xevadensis  Ridgway.  Bell's  Finch. 
Very  common,  especially  as  a  winter  resident,  frequenting  the  sage  brush 
plains. 

♦70.  Spizella  socialis  (Wils.),  var.  Arizona:  Coues.  Chipping  Sparrow. 
Not  common.   "  Breeds  near  Salt  Lake  City."  (Ridgway.) 

•71.  Spizella  pallida  (Sw.),  var.  Bretceri  (Cass.).  Brewer's  Sparrow. 
Abundant.  Permanent  resident.  Frequents  the  sage  brush  of  the 
benches. 

•72.  Melospiza  melodia  (Wils.),  var.  fallax  Baird.  Western  Song 
Sparrow.   Abundant.   Permanent  resident. 

*  73.  Melospiza  Lincolnii  (Aud.).  Lincoln's  Finch.  Rather  uncom- 
mon.   Found  breeding  in  Parley's  Park,  by  Mr.  Ridgway. 

74.  Melospiza  palustris  (Wils.).  Swamp  Sparrow.  Very  rare.  A 
single  specimen  taken  in  extreme  southern  part  of  Utah,  Oct.  23. 

♦75.  Passer ella  Toicnsendii  (Aud.),  var.  schistacea  Balrd.  Slate-colored 
Sparrow.    Abundant  in  the  mountains.   Breeds.  (Hidgway.) 

76.  Calamospiza  bicolor  (Towns.).  White-winged  Blackbird.  A 
single  specimen  obtained  in  Parley's  Park  in  July,  by  Mr.  Ridgway.  A 
few  seen  by  Dr.  Yarrow  in  Snake  Valley  on  the  borders  of  Utah. 

♦77.  Hedymeles  melanocephala  (Swains.).  Black-headed  Grosbeak. 
Very  common. 

♦  78.  Cyanospiza  amcena  (Say).  Lazuli  Finch.  Numerous  in  the 
valleys. 

♦79.  Pipilo  maculatus  Sw.,  var.  megalonyx  Baird.  Long-spurred 
Towhee.    Common  in  the  valleys  and  In  chaparral  of  foot-hills. 

♦80.  Pipilo  clorurus  (Towns.).  Green-tailed  Bunting.  Common.  Con- 
fined exclusively  to  the  mountains. 

81.  Pipilo  Aberti  Baird.  Abert's  Towhee.  Not  rare  in  extreme 
southern  portion  of  Utah.   Probably  breeds. 

ALAUDID.E*  The  True  Larks. 

♦82.  Eremophila  alpestris  (Forst  ).  Shore  Lark.  Abundant.  Perma- 
nent resident.  Var.  chrysnl&ma  Wagler.  Breeding  and  found  sparingly 
in  winter,  var.  occidentalism  McCall.  Predominating  in  winter.  (Ridg- 
way.) 
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ICTERIDiE.   The  Orioles  and  Blackbirds. 

•83.  Molothrus  pecoris  (Gra.).   Cow  Bunting.   Not  very  common. 
•84.  Dolichonyx  oryzivorus  (L.).    Bobolink.    Rather  common  through 
the  meadows. 

•85.  Xanthocephalus  icterocephalus  (Bonap.).  Yellow-headed  Black- 
bird. Very  numerous.  Breeding  In  large  companies.  Winters  in 
small  numbers. 

♦86.  Ayelams  phoenicexis  (L.).  Redwlnged  Blackbird.  Common  resi- 
dent. 

•87.  Sturnella  magna  (L.),  var.  neglecta  (Aud.).  Western  Meadow 
Lark.   Very  abundant.    Permanent  resident. 

•88.  Icterus  Bullockii  (Swains.).  Bullock's  Oriole.  Abundant.  Fre- 
quenting the  vicinity  of  the  settlements. 

♦89.  Scolecophagus  cyanocephalus  (Wagl.).  Brewer's  Blackbird. 
Most  abundant  of  the  Blackbirds.   Permanent  resident. 

CORVID.E.   The  Crows  and  Jays. 

•90.  Corvus  coraz  L.,  var.  carnivorus  Bartr.  Raven.  Very  abund- 
ant.   Permanent  resident. 

•91.  Corvus  Americanus  Aud.  Common  Crow.  Apparently  not  com- 
mon.   Seen  in  vicinity  of  Provo,  in  July.    Of  recent  occurrence. 

♦92.  Picicorcus  columbianus  (Wils.).  Nutcracker.  Very  common  in 
fall.   Inhabits  exclusively  the  mountains.   Permanent  resident. 

•93.  Gymnokitta  cyanocephala  Pr.  Maximilian's  Jay.  Abundant  iu 
the  cedars.    Permanent  resident. 

•94.  Pica  caudata  Flora.,  var.  Hudsonica  (Sabine).  Magpie.  Numer- 
ous and  generally  distributed.  Resident. 

•95.  Cyanura  Stelleri  (Grael.),  var.  marrolophus  Balrd.  Long-crested 
Jay.    Common.    Found  only  in  the  mountains.  Resident. 

•96.  Cyanocitta  Floridana  (Bartr.),  var.  Woodhousei  Balrd.  Wood- 
house's  Jay.   Numerous.    Resident.   Not  found  in  the  mountains. 

97.  Perisoreus  Canadensis  (L.),  var.  capitalis  Balrd.  Gray  Jay.  Wah- 
satch  mountains.  (Allen.) 

TYRANNIDiE.   The  Tyrant  Flycatchers. 

•98.  Tyrannus  Carolinensis  (L.).  The  King  Bird.  Quite  common 
near  the  settlements. 

•99.  Tyrannus  verticalis  Say.    Arkansas  Flycatcher.  Common. 
•100.  Myiarchus  cinerascens  Lawr.    Rare  in  Parley's  Park.  (Ridgway.) 
•101.  Sayornis  Sayus  (Bon.).    Say's  Flycatcher.    Rather  common. 
Found  in  the  valleys  and  rocky  cations.  •  (Ridgway.) 

•  102.  Contopus  borealis  (Swains.).  Olive-sided  Flycatcher.  Rare  in  the 
mountains. 

•  103.  ConUtpus  virens  (L.),  var.  liichardsonii  (Swains.).  Short-legged 
Pewee. 
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*  104,  Empidonax  Jlaviventris  Bd.,  var.  difficilis  Balrd.  Western  Yellow- 
bellied  Flycatcher.  Rare  iu  pine  woods  of  the  mountains  In  July. 
(Ridgvvay.) 

*  105.  Empidonax  obscurua  (Swains.)  Wright's  Flycatcher.  Common. 
Chiefly  confined  to  the  mountains. 

♦106.  Empidonax  Hammondii  Baird.  Hammond's  Flycatcher.  Less 
common  than  the  preceding.   Occurring  in  the  fall. 

*  107.  Empidonax  Trailii  (Aud.),  var.  pusillus  Swains.  Little  Fly- 
catcher. Especially  abundant  In  the  valleys,  frequenting  the  willow 
thickets  along  the  streams.  "  Breeds  on  the  mountains  up  to  7,000  feet." 
(Ridgway.). 

ALCIDINIMI.   The  Kingfishers. 

*  108.  Ceryle  alcyon  (L.).  Kingfisher.  Common  on  all  the  streams. 
Found  by  Mr.  Ridgway  in  the  mountains  up  to  7,000  feet. 

CAPRIMULGIDJE.   The  Goatsuckers. 

*  109.  Chordeiles  popetue  (Vlcill.),  var.  Henryi  Cass.  Western  Night 
Hawk.  Very  abundant  in  the  valleys,  and  breeding  In  mountains  up  to 
7.000  feet. 

*  1 10.  Antro8tomu3  Xuttalli  (Aud.).  Nut  tail's  Whippoorwlll.  Same 
range  as  preceding,  though  much  less  numerous. 

CYPSELID2E.   The  Swifts. 

•111.  Panyptila  saxatilis  (Woodh.).  White-throated  Swift.  Not  un- 
common.  Builds  its  nest  in  holes  in  limestone  cliffs. 

TROCHJLID2E.   The  Humming  Birds.* 

♦112.  Trochiht8  Alexandri  Bourc.  and  Muls.  Alexander's  Humming 
Bird.   Numerous  In  the  valleys.    "Breeds  up  to  8,000  feet."  (Ridgway.) 

*  113.  Selasphorns  platycercus  (Swains.).  Broad-tailed  Humming  Bird. 
Common  at  Ogden  In  September.  (Allen.)  Exceedingly  abundant  In 
Wahsatch  mountains,  from  May  to  August.  (Ridgway.) 

CUCULIDiE.   The  Cuckoos. 

114.  Cocqjzus  Americanus  (L.).  Yellow-billed  Cuckoo.  Heard  In 
July  at  Provo.  As  the  species  breeds  abundantly  in  Arizona  (Tucson, 
Bendire),  as  well  as  in  Nevada  and  Sacramento  Valley  (Ridgway),  it 
doubtless  nests  in  portions  of  Utali  also.  The  season  at  which  it  was 
noted  renders  this  supposition  most  probable. 


•  Stellula  calliope  Gould.  The  Star-throated  Hummer  doubtless  occurs  in  the  moun- 
tains of  l  ull,  «ince  it  was  observed  plentifully  by  Mr.  Kidgway  in  the  East  Hum- 
boldt mountains,  iu  the  eastern  portion  of  Nevada,  in  August  and  September. 
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PICID.3B.   The  Woodpeckers. 

•115.  Picu8  villosus  (L.),  var.  Jlarrisii  (Aud.).  Harris'  Woodpecker. 
Common.    Confined  generally  to  the  mountains.   Permanent  resident. 

♦116.  Pieus  pubescens  (L.),  var.  Qairdneri  Aud.  Gairdner's  Wood- 
pecker. Rare.  Our  specimen  noted  at  Provo  in  November.  A  few  in- 
dividuals seen  by  Mr.  Ridgway  in  Wahsatch  mountains  In  July. 

•117.  Sphyrapicus  thyroideus  (Cass.).  Brown-headed  Woodpecker; 
Black-breasted  Woodpecker;  Williamson's  Woodpecker.  Rare  in  the 
piue  region.  (Ridgway.) 

118.  Melanerpes  erylhrocephalus  (L.).  Red-headed  Woodpecker.  A 
single  individual  observed  at  Salt  Lake  City  in  June.  (Ridgway.) 

*  1 19.  Melanerpes  torquatus  (Wils.).  Lewis'  Woodpecker.  Not  very 
common,  but  generally  distributed.  Resident. 

•120.  Colaptes  Mexicanus  Swains.  Red-shafted  Flicker.  Very  com- 
mon everywhere.  Resident. 

STRIGIDJE.   The  Owls. 

•121.  Speotyto  hypogcea  Bonap.  Prairie  Owl.  Not  very  common. 
Resident. 

•122.  Bubo  Virginianus  (Gmel.),  var.  Arcticus  (Swains).  Great  horned 
Owl.    Common  in  the  wooded  portions.  Resident. 

•123.  Otus  vulgaris  Flera.,  var.  Wilsonianus  (Less.).  Long-eared  Owl. 
Exceedingly  abundant  in  the  thick  brush  aloug  the  streams.  Resident. 

FALCONIDJE.   The  Hawks,  Eagles,  etc. 

•124.  Falco  communis  Gmel.,  var.  anatum  Bonap.  Duck  Hawk. 
Rather  common.  Resident. 

•125.  Falco  polyagrus  Cassin.  Prairie  Falcon.  Somewhat  common 
on  the  plains.    Resident.  (Ridgway.) 

•126.  Hypotriorchis  columbarius  L.  Pigeon  Hawk.  Rather  frequent. 
Generally  distributed.  Resident. 

♦127.  Tinnunculu8  sparvertus  (L.).  Sparrow  Hawk.  Very  common 
everywhere.  Resident. 

•128.  Pandion  haliatous  (L.),  var.  Carolinensis  Gro.  Fish  Hawk. 
Rather  rare.  Resident. 

♦  129.  Halialtus  leucocephalus  (Briss.).  White-headed  Eagle.  Rather 
common.  Resident. 

•130.  Aquila  chrysaUos  L.,  var.  Canadensis  (L.).  Golden  Eagle. 
Rather  common  in  the  mountains.  Resident. 

•131.  Archibuteo  lagopus  (Brunn.),  var.  sancli-johannis  Penn.  Black 
Hawk.    Exceedingly  abundant  in  the  vicinity  of  Provo  Lake  in  winter. 

•  132.  Archibuteo  ferrugineus  (Licht.).  California  Squirrel  Hawk.  The 
eggs  of  this  species,  together  with  the  parent  birds,  collected  in  the 
vicinity  of  Ogden,  are  in  the  Smithsonian  collection. 
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*  133.  Buteo  borealis  (Gmel.),  var.  calurus  (Cass).  Common.  Resident. 

*  134.  Buteo  Sicainsonii  Bonap.  Swainson's  Buzzard.  Very  abundant 
in  the  mountains.  (Ridgway.) 

*  135.  AccipiUr  Cooperii  Bonap.  Cooper's  Hawk.  Rare.  Generally 
distributed,  but  chiefly  seen  in  the  mountains.    Resident.  (Ridgway.) 

*13G.  Accipiter  fuscus  (Gm.).  Sharp-shinned  Hawk.  Common.  Resi- 
dent. 

♦137.  Circus  cyaneus  (L.),  var.  Hudsonicxu  (L.).  Marsh  Hawk.  Ex- 
ceedingly abundant  in  the  low  lands.  Resident. 

CATHARTID.S5.   The  American  Vultures. 

?  138.  Cathartes  Califomianus  Cuv.  Californlau  Vulture.  Very  rare. 
Two  individuals  seen  near  Beaver,  Nov.  25. 

♦139.  Cathartes  aura  (L.).  Red-headed  Vulture;  Turkey  Buzzard. 
Common.  Resident. 

COLUMBIDiE.   The  Doves  or  Pigeons. 

*  140.  Zenaidura  Carolinensis  (L.).  Carolina  Dove.  Abundant  iu  the 
valleys.    Breeds  up  to  8,000  feet.  (Ridgway.) 

TETRAONIDJ2.   The  Grouse. 

*  141.  Tetrao  obscurus  Say.  Dusky  Grouse.  Abundant.  Resident. 
Confined  exclusively  to  the  mountains. 

142.  Centrocercus  urophasianus  (Bonap.).  Sage  Hen.  Very  abund- 
ant, principally  upon  the  plains,  but  found  In  the  valleys  of  the  moun- 
tains up  to  7,000  feet. 

•143.  Pcdiocmtes  phasianellus  (L.),  var.  Columbian**  (Ord.).  Sharp- 
tailed  Grouse.  A  single  company  seen  about  the  middle  of  September  in 
grassy  foot-hills  near  Meadow  Creek.    (Yarrow.)  Resident. 

•144.  Bonasa  umbellus  (L.),  var.  umbelloides  (Douglas).  Ruffed 
Grouse.  Occurs  sparingly  in  the  mountains  near  Ogden.  (Allen.)  Also 
near  Salt  Lake  City.    (Ridgway.)  Resident. 

PERDICID.E.    The  American  Quails. 

♦145.  Ortyx'Vlrginianus  (L.).  Quail;  Bob  White.  Introduced  near 
Ogden  and  Provo.  (Allen.) 

•146.  Lophortyx  Califomianus  (Shaw).  Callfornlan  Quail.  Intro- 
duced near  Ogden.  (Allen.) 

*  147.  Lophortyx  Gambelii  Nutt.  Gambol's  Quail.  Very  abundant  In 
southern  part  of  territory.  Resident. 

CHARADRIID.E.    The  Plovers. 

♦148.  jE'jialitis  voci/erus  (L.).  Kildeer  Plover.  Very  numerous. 
Resident. 
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*  149.  uEgialiiis  nivosus  Cassln.  Snowy  Plover.  Very  abundant  on 
ahores  of  Salt  Lake  In  May.  (Ridgway.) 

SCOLOPACIM:.   The  Snipes,  Sandpipers,  etc. 

150.  Gallinago  Wilsonii  (Temro.).  English  Snipe.  Abundant.  Found 
in  Parley's  Park  during  the  entire  summer.   Probably  breeds.  (Ridgway.) 

151.  Macrorhamphits  grisew  (Gin.).  Red-breasted  Snipe.  Abundant 
during  the  fall.  Probably  breeds,  as  it  was  obtained  at  Provo  in  July,  in 
full  summer  dress. 

152.  Tringa  alpina  L.,  var.  Americana  Cass.  Red-backed  Sandpiper. 
Common  at  Ogden  in  September.  (Alien.) 

153.  Actodroma8  minutilla  (Vieill.).  Least  Sandpiper.  A  few  seen 
about  July  26,  at  Provo.   Not  common  at  Ogden.  (Allen.) 

154.  Ereunetea  puaillus  L.  Semipalraated  Sandpiper.  Abundant  dur- 
ing the  fall  migrations. 

155.  Symphemia  aemipalmata  (Gmel.).  Numerous  on  south  shore  of 
Salt  Lake.    Breeding.  (Ridgway.) 

156.  Totanua  melanoleuca  (Gmel.).  Greater  Yellow  Legs.  Abundant 
during  the  fall  migration. 

157.  Totanus  Jlavipes  (Gmel.).  Summer  Yellow  Legs.  Not  common. 
Ogden,  September.  (Allen.) 

158.  Rhyacophilua  aolitariua  Bonap.  Not  common.  Ogden,  Septem- 
ber. (Allen.) 

•159.  Tringoidea  macularius  (L.) .  Spotted  Sandpiper.  Common  along 
the  streams  and  lakes. 

♦  160.  Actiturua  Bartramius  (WIls.).  Bartram's  Field  Plover.  Rather 
common  on  Kamas  prairies  in  July.  (Ridgway.) 

♦161.  Numeniu8  longiroatris  Wils.  Long-billed  Curlew.  Breeding 
abundantly  on  shore  and  islands  of  Salt  Lake,  in  May  and  June.  (Ridg- 
way.)   Abundant  during  the  fall  migration. 

RALLIDJE.   The  Ralls,  Gallinules  and  Coots. 

162.  Iiallua  elegana  Aud.  King  Rail.  Said  to  be  uncommon.  Ogden. 
(Allen.) 

•  163.  Rallua  Virginianus  L.  Virginia  Rail.  Common  in  the  marshes. 
Resident. 

♦164.  Porzana  Carolina  (L.).  Carolina  Rail.  Not  so  common  as 
preceding.  Winters? 

♦165.  Porzana  Jamaicenaia  (Gm.).  Little  Black  Rail.  Occasional  in 
summer.    Parley's  Park,  June,  July  and  August.  (Ridgway.) 

•  166.  Fulica  Americana  Gm.   Coot.   Very  abundant.  Resident. 

PHALAROPID-E.   The  Phalaropes. 

•167.  Phalaropua  Wilsonii  Sab.  Wilson's  Phalarope.  Common  at 
Salt  Lake. 
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RECURVIROSTRIDJE.    The  Avocets  and  Stilts. 

*  108.  Recurvirostra  Americana  Gm.  American  Avocet.  Abundant. 
Breeding  at  Salt  Lake  in  June.  (Rldgway.) 

•169.  Himantopus  nigricollis  Vielll.  Black-necked  Stilt.  Same  as 
preceding. 

GRUIDJE.   The  Cranes. 

*  170.  Grus  Canadensis  (L.).   Sand  Hill  Crauc.   Not  uncommon. 

TANTALID.E.    The  Ibises. 

171.  Tantalus  loculator  L.    Wood  Ibis.   Rather  common  visitant. 

*  172.  Ibis  Ordii  Bonap.    Glossy  Ibis.  Common. 

•173.  Ibis  alba  (L.).  White  Ibis.  A  few  seen  at  Ogden,  Sept. 
(Allen.)   Probably  breeds  In  considerable  numbers. 

ARDEIDJE.   The  Herons. 

•174.  Ardea  herodias  L.    Great  Blue  Heron.    Common.  Resident. 
175.  Herodias  egretta  (Gmel.).    White  Heron.    Not  uncommon  In 
the  fall. 

•  *  176.  Botaurus  lentiginosus  Steph.  Bittern.  Common  in  all  parts  of 
the  territory.  Resident. 

•177.  Nyctiardea  grisea  (L.),  var.  ncevia  (Bodd.).  Night  Heron. 
Very  common.  Resident. 

ANATIDJE.    The  Swans,  Geese  and  Ducks. 

178.  Cygnus  Americanus  Sharpl.  Whistling  Swan.  Jordan  River, 
March.  (Stansbury.) 

179.  Anser  hyperboreusFal.  Snow  Goose.   Common  winter  resident. 

*  180.  Branta  Canadensis  (L.).  Canada  Goose.  Immense  flocks 
pass  through  the  territory  in  fall,  and  large  numbers  winter. 

*  181.  Anas  boschas  L.  Mallard.  One  of  the  most  common  ducks. 
Breeding  abundantly,  and  wintering  in  large  numbers. 

182.  Anas  obscurus  Gm.  Black  Duck.  A  few  seen  at  Rush  Lake  In 
Nov.  (Yarrow.) 

188.  Dafila  acuta  (L.).    Pin-tall.   Common  in  fall. 

*  184.  XeUion  Carolinensis  (Gm.).  Green-winged  Teal.  Very  abun- 
dant. 

185.  Querquedula  discors  (L.).  Blue- winged  Teal.  Not  nearly  as 
abundant  as  preceding.    Perhaps  breeds. 

♦186.  Querquedula  cyanoptera  (Vielll.).  Red-breasted  Teal.  Com- 
mon summer  resident.    Breeding  abundantly  in  the  marshes. 

187.  Spatula  clypeata  (L.).    Shoveller.    Very  common  In  the  fall. 

*  188.  Chaulelastnus  streperus  (L.).  Gad  wall.  Very  abundant.  But 
few  winter. 

♦189.  Mareca  Americana  (Gm.).   American  Widgeon.  Abundant. 
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190.  Aix  spoma  (L.).  Summer  Duck.  Common.  Ogden,  Sept. 
(Allen.) 

191.  Fuliz  marila  (L.).   Big  Black  Head.   Common  in  fall. 

192.  Fuliz  affinis  (Eyton).  Little  Black  Head.  Autumn  migrant. 
Utah  Lake.    (Captain  J.  H.  Simpson.) 

*  193.  Fulix  collarU  Donovan.   Ring-necked  Duck.  Common. 

194.  Aythya  ferina  (L.),  var.  Americana  (Eyton).   Numerous  in  fall. 

195.  Bucephala  Americana  Bon.  Golden  Eye.  Abundant  in  fall 
and  winter. 

196.  Bucephala  islandica  (Bd.).  Barrow's  Golden  Eye.  Perhaps 
not  uncommon  In  fall  and  winter.  A  pair  were  taken  in  Provo  Kiver, 
December  1. 

197.  Bucephala  albeola  (L.).  Butter  Ball.  Very  common  in  fall 
and  winter. 

•198.  Erismatura  rubida  (Wlls.).    Ruddy  Duck.  Common. 
199.  Mergus  merganser  L.,  Cass.  Sheldrake. 

*  200.  Mergus  serrator  L.  Red-breasted  Merganser.  Abundant. 

201.  Lophodytes  cucullatus  (L.).  Hooded  Merganser.  Common  in 
fall. 

PELECANID2E.   The  Pelicans. 

♦202.  Pelecanus  erythrorhynchus  Gm.  American  Pelican.  Common 
upon  the  lakes.  Although  no  longer  breeding  upon  Great  Salt  Lake,  it 
undoubtedly  does  so  within  the  limits  of  the  territory. 

PHALACROCORACIDiE.    The  Cormorants. 

•203.  Graculus  dilophus  (Sw.).  Double  Crested  Cormorant;  Black 
Shag.    Common  at  Salt  Lake. 

LARIDiE.    The  Gulls  and  Terns. 

♦204.  Larus  Califnrnicus  (Lawr.).  California  Herring  Gull.  Common 
summer  resident.  (Rldgway.) 

205.  Larus  Delawarensis  Ord.  Ring-billed  Gull.  Rather  common 
Winter  resident. 

'206.  Chrcecocephaltt8  Philadelphia  (Ord).    Ogden,  Oct.  1.  (Allen.) 
207.  Xema  Sabinei  (Sab.).    Fork-tailed  Gull.    One  taken  at  Ogden, 
Sept.  28.  (Allen.) 

*  208.  Sterna  regia  Gambel.  Royal  Tern.  Not  uncommon  in  summer. 
(Ridgway.) 

*  209.  Sterna  Forsteri  Nutt.  Forster's  Tern.  Abundant.  "  Breeds  In 
marshes  of  Salt  Lake."  (Ridgway.) 

*  210.  Hydrochelidon  Jlssipes  (L.).  Short-tailed  Tern.  Rather  uncom- 
mon.   •'Breeds  In  marshes  of  Salt  Lake."  (Ridgway.) 

COLYMBID^E.   The  Loons. 

211.  Oolymbus  torquatus  Brunn.  Great  Northern  Diver.  Probably 
not  of  infrequent  occurrence. 
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PODICIPID.E.   The  Grebes. 

212.  Podiceps  occidentaUs  Lawr.  Western  Grebe.  Common.  Prob- 
ably breeds. 

213.  Podiceps  cornntua  (Gm.).  Horned  Grebe.  Rather  common  in 
fall. 

2U.  Podilymbiis podiceps  (L.).    Carolina  Grebe.  Common  In  fall. 


II. — Notes  on  the  Coal  Measures  of  Beaver  County,  Penn- 
sylvania. 

by  j.  c.  white. 

Read  March  16th,  1874. 

The  observations  on  which  this  paper  is  based  have  been 
confined  almost  entirely  to  the  northern  half  of  Beaver 
county,  and  that  portion  which  lies  along  the  Beaver  River. 
This  river  flows  along  a  nearly  central  line  through  this  part 
of  the  county,  and  empties  into  the  Ohio  at  Rochester.  Its 
banks  are  frequently  precipitous  and  afford  excellent  expo- 
sures of  the  strata.* 

The  city  of  New  Brighton  is  on  the  left  bank  of  the  river, 
about  three  miles  from  its  mouth,  and  almost  directly  oppo- 
site is  the  town  of  Beaver  Falls.  Seven  miles  above  New 
Brighton,  at  the  junction  of  the  Pittsburg  and  Erie  railroad 
with  the  Pittsburg,  Fort  Wayne  and  Chicago  railroad,  we 
find  the  village  of  Home  wood.  The  line  of  section  begins 
at  Homewood  and  follows  the  Beaver  River  to  Rochester. 
The  strata  here  exposed  extend  from  the  Mahoning  sand- 
stone to  the  base  of  the  Tionesta  sandstone,  and  dip  south- 

•  Beaver  county  occupies  a  nearly  central  position  In  the  tier  of  counties  which 
form  the  western  border  of  Pennsylvania.  The  Ohio  River,  flowing  nearly  due  webt 
through  the  greater  part  of  the  county,  divides  It  into  two  subequal  portions,  a  north- 
ern and  a  southern ;  the  former  of  these  abuts  against  the  Ohio  stale  line,  the  latter 
against  that  of  West  Virginia,  at  the  narrow  end  of  the  "  Pan  Handle."  Tho  Beaver 
River  flows  into  the  Ohio  in  a  nearly  southerly  course,  and  thus  divide*  the  northern 
half  of  tho  county  Into  an  eastern  and  a  western  portion. 


Digitized  by  Google 


Beaver  County,  Pennsylvania. 


15 


eastwardly  at  the  rate  of  little  more  than  twenty-five  feet 
per  mile. 

The  section  as  obtained  along  this  line  is  as  follows : 
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The  Mahoning  Sandstone  is  usually  a  massive  rock,  and  is 
seen  capping  the  hills  in  the  vicinity  of  New  Brighton, 
where  it  rests  directly  upon  the  Upper  Freeport  coal.  The 
decomposing  pyrites  of  the  coal,  acting  upon  the  base  of 
this  stratum,  forms  alum,  so  that  in  some  portions  of  the 
county  the  mass  is  known  as  the  "Alum  Rocks."  This 
sandstone  shows  the  fantastic  forms  of  weathering  so  charac- 
teristic  of  it.  It  presents  marked  irregularities  in  thickness, 
and  its  composition  is  not  persistent.  At  some  localities  it 
occurs  in  sandstone  bluffs  seventy-five  feet  high,  while  in 
others  it  is  simply  a  mass  of  shale. 

The  Upper  Freeport  Coal,  owing  to  its  impurity,  as  well 
as  to  its  abrupt  variations  in  thickness,  is  of  little  impor- 
tance. It  contains  a  very  large  proportion  of  pyrites,  and 
within  a  few  hundred  feet  will  vary  from  one  to  three  feet  in 
thickness.  It  is  occasionally  mined  for  domestic  use  by 
those  living  on  the  hills  near  its  outcrop,  and  it  is  the  source 


Digitized  by  Google 


16 


Notes  on  the  Coal  Measures  of 


of  supply  for  some  distance  along  the  Darlington  road.  It 
is  rarely  used  where  other  coals  are  accessible. 

The  Freeport  Limestone  is  here  a  pure  white  limestone, 
and  very  persistent.  It  would  burn  into  lime  of  excellent 
quality,  but  is  not  employed  for  that  purpose,  or  indeed  for 
any  other.  The  origiual  settlers  discovered  the  impure 
Ferriferous  limestone  and  burned  that.  Their  descendants 
have  continued  to  use  that  rock  in  preference  to  the  Free- 
port  ;  for  what  reason,  it  is  difficult  to  say. 

The  lower  portion  of  No.  16  is  fossiliferous,  and  yielded 
large  numbers  of  individuals  belonging  to  the  following 
species  :  Productus  semi-reticulaliis,  P.  Nebrascensis,  P.  cos- 
tatus  (?),  P.  Prattenianus,  Spirifer  plano-convexus,  Athy- 
ris  subtilita,  and  spines  of  Zeacrinus  mucrospinus. 

The  thin  coal,  No.  15,  is  a  persistent  member  of  the 
group,  but  is  not  mentioned  in  Rogers'  report.  It  is  of  fair 
quality. 

The  shale  No.  14  is  quite  rich  in  vegetable  remains,  prin- 
cipally of  the  genera  Pecopterist  Sphenophylhim,  Jtfetirop- 
leris,  Hymenophyllites,  Catamites,  and  Siyillaria. 

The  Lower  Freeport  Coal  nowhere  attains  workable  thick- 
ness along  the  line  of  section,  excepting  at  one  locality  on 
Trough  Run,  where  it  suddenly  expands  to  four  feet,  and  be- 
comes an  impure  canuel  of  little  value. 

The  Kittanning  Coal  is  the  important  bed  in  this  portion  of 
the  county,  and  is  mined  somewhat  extensively,  not  only  to 
supply  the  home  demand,  but  also  for  shipping.  It  is  quite 
pure,  is  an  excellent  gas  coal,  and  cokes  readily.  It  is  rarely 
more  than  thirtv-two  inches  thick,  and  never  more  than  three 
feet,  in  this  region,  yet  owing  to  its  quality  it  is  profitably 
mined  for  shipment  on  a  large  scale.  At  Clinton,  ten  miles 
above  New  Brighton,  the  Crawford  mine  yields  two  hundred 
tons  daily,  and  there  are  others  almost,  as  productive.  Iu 
the  vicinity  of  New  Brighton  and  Beaver  Falls,  the  seam 
shows  the  same  thickness  and  is  of  equally  good  quality, 
but  is  mined  neither  extensively  nor  intelligently.    No  more 
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is  taken  out  than  suffices  to  supply  the  needs  of  those  min- 
ing; and  when  from  any  cause  it  becomes  inconvenient  to 
work  at  an  opening  any  longer,  it  is  deserted  and  allowed 
to  fall  down,  to  the  great  detriment  of  the  property. 

The  Ferriferous  Limestone  is  of  interest,  both  because  of 
its  fossils  and  of  the  variations  in  its  thickness  and  quality. 
On  Trough  Run  it  is  only  eight  inches  thick ;  two  miles 
below,  on  Rippling  Run,  it  is  eight  feet;  while  on  the  other 
side  of  the  river,  and  directly  opposite  the  latter  locality,  it  is 
only  one  foot.  Traced  northward,  fifteen  miles  from  New 
Brighton,  it  is  found  to  be  twenty-five  feet  thick  at  Wam- 
pum. Opposite  the  bridge  over  Block  House  Run,  near 
New  Brighton,  it  is  seven  feet  thick.  From  it,  at  this 
locality,  a  very  good  hydraulic  cement  was  manufactured  by 
the  Pittsburg  and  Erie  Canal  Co.,  which  was  used  by  them 
in  building  their  locks.  At  Wampum  it  is  extensively 
quarried  to  supply  the  iron-furnaces  at  Pittsburg,  Alleghany, 
and  other  cities  in  the  vicinity.  Everywhere  it  is  richly 
fossilifcrous,  and  from  various  localities  the  following  species 
have  been  obtained  :  Pivductus  Nebrascensis,  P.  semi-retic- 
ulatus,  P.  longispimis,  Spirifer  lineatus,  Spirifer  sp.  ( ?) , 
Athyris  subtilita,  several  species  of  Platyceras,  Pleurotomaria 
turbinella,  P.  Grayvilliensis,  P.  perhumerosa,  Polyphemop- 
sis  peracuta,  Polyphemopsis  sp.  (?),  Euomphalus  rugosus, 
Lophophyllum  proliferum. 

Tlie  Clarion  Coal  is  finely  exposed  in  the  vertical  cliffs 
above  New  Brighton  and  below  Trough  Run,  presenting  a 
black  band,  which  is  conspicuous  for  some  distance  along 
the  river.  It  never  exceeds  eighteen  inches  in  thickness, 
but  is  said  to  be  of  remarkably  fine  quality. 

The  Drookville  Coal  is  traceable  with  some  difficulty.  In 
a  small  gully,  emptying  into  the  Beaver  River,  opposite  New 
Brighton,  this  seam  is  double,  the  two  parts  separated  by 
four  feet  of  shale.    The  bod  is  of  no  economic  value. 

The  Shale,  No.  7,  is  fossilifcrous.  On  Trough  Run  I  ob- 
tained from  this  stratum  the  following  species :  Productus 

Jclt,  1874.  a  Ann.  Ltc.  Nat.  Hist.,  Vol.  xi. 
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2Febrascensisy  Chonetes  mesoloba,  Ilemipronites  crassus, 
Spirifer  plano-convexus,  Athyris  sublilita,  Aviculopecten 
Whitei  (?),  Nucula  ventricosa,  Nucula  (?)  anodontoides, 
Nuculana  bellistricUa,  Bellerophon  Montfortianus,  Bellero- 
phon  Stevensanus,  Bellerophon  percarinatus,  Pleurotomaria 
Grayvilliensis,  Pleurotomaria  carbonaria,  and  Nautilus  occi- 
dentalism together  with  many  fragments  of  oriuoidal  stems. 
On  a  small  run  entering  the  Beaver,  about  three  miles  above 
New  Brighton,  the  lower  portion  of  this  stratum  is  made  up 
almost  entirely  of  Aviculopecten  Whitei,  and  attached  to 
these  shells  are  Spirorbis  carbonarius  in  countless  numbers. 
The  latter  fossil  occurs  at  this  locality  only.  This  shale 
seems  to  disappear  entirely  where  tho  overlying  limestone 
attains  considerable  thickness. 

In  tho  Shale  No.  3  are  vast  numbers  of  vegetable  remains, 
for  the  most  part  so  imperfect  that  anything  beyond  mere 
generic  determination  is  impossible. 

The  Tionesta  Sandstone  is  a  very  hard,  coarse,  white 
rock.  It  is  quarried  extensively  at  Homewood,  by  the 
Pennsylvania  Railroad  Co.  It  is  there  fifty  feet  above  the 
river,  but  passes  under  the  river  opposite  New  Brighton. 


III. — Observations  on  some  IrregulaHties  of  the  Floor  of  the 
Coal  Measures  of  Eastern  Kentucky. 

By  R.  P.  STEVENS. 
Read  October  27,  1873. 

During  a  late  trip  to  the  Cumberland  Mountains,  I  ap- 
proached them  via  the  Knoxvillc  Branch  of  the  Keutucky 
Southern  Railroad. 

At  Mount  Vernon,  Rockcastle  Co.,  and  in  that  vicinity,  the 
sub-carboniferous  limestone  is  300  feet  thick  (by  estimate). 
Theuce  the  railroad  runs  eastward  to  Rockcastle  River,  aud 
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after  reaching  the  summit  at  the  head  of  Rough  Rock  Creek 
(a  tributary  of  the  former)  has  a  descending  grade  eastward 
of  fifty  feet  to  the  mile. 

In  the  first  five  miles,  the  limestone,  which  at  Mount  Ver- 
non is  250  feet  above  the  grade,  has  at  Pine  Hill  descended 
to  the  grade,  and  even  below  it. 

At  Pine  Hill  is  the  first  workable  coal.  The  coal  measures 
here  rest  upon  the  sub-carboniferous  limestone  without  the 
intervention  of  the  conglomerate. 

Immediately  across  the  first  intervening  valley  the  lime- 
stone rises  above  the  grade  of  the  railroad  30  feet ;  and  piled 
upon  it  are  some  eighty  or  ninety  feet  of  coarse  siliceous 
conglomerate,  reaching  to  the  tops  of  the  high  hills  borderiug 
the  railroad.  Here,  at  the  136th  mile  post,  is  an  anticlinal. 
The  eastward  dip  of  the  limestone  is  2£°,  and  the  westward 
dip  50°  ;  and  through  it  arc  cut  two  tunnels. 

Passing  on  eastward  to  the  137th  mile  post,  the  limestone 
has  sunk  beneath  the  railroad,  and  the  conglomerate  is  at  the 
grade.  Half  a  mile  farther,  the  conglomerate  is  replaced  in 
part  by  sandstone. 

At  the  138th  mile-post,  and  at  the  first  crossing  of  Rough 
Rock  Creek,  the  limestone  is  in  the  bed  of  the  creek ;  over 
it  are  ten  to  twelve  feet  of  sandstone,  then  thirty  to  forty 
feet  of  black  and  purple  shale,  with  a  few  feet  of  sandstone ; 
and  over  these,  coal  measures.  The  lower  vein  of  coal 
appears  a  little  farther  on,  in  the  left  bank  of  the  stream. 

At  the  139th  mile  post,  sandstone  replaces  the  colored 
shales ;  but  in  the  distance  of  a  few  rods  they  come  in  again 
and  continue  to  Livingstone,  where  sandstone  appears  with 
thin  conglomerate  bands,  in  place  of  the  large  volume  of 
conglomerate. 

At  the  termination  of  the  railroad,  a  few  rods  beyond  the 
depot,  sands  and  pebbles  begin  to  be  cemented  with  lime ; 
and  at  Goodin's  Mine,  limestone  for  ninety  feet  replaces  the 
conglomerate. 
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Across  Pond's  Hollow,  the  limestone  rests  upon  a  sand- 
stone, in  its  normal  condition. 

All  these  changes  take  place  in  the  distance  of  five  miles. 

We  have  here  the  evidence  of  the  following  series  of  con- 
ditions; —  first,  two  miles  of  strong  currents,  bringing  in 
coarse  gravel ;  next,  gentler  currents  for  one  mile,  bringing 
in  fine  sand  ;  then  a  quiet  bayou,  a  mile  broad,  receiving 
deposits  of  carbonaceous  mud ;  then  for  another  mile, 
stronger  currents  again,  carrying  sands  and  pebbles ;  and 
finally  at  the  Rockcastle  River,  tearing  up  the  limestone  and 
giving  instead  of  it  a  mixed  deposit  of  lime,  sands  and  peb- 
bles. All  these  changes,  looking  at  them  with  reference  to 
the  coal  above,  are  in  one  common  horizon. 


IV. — On  the  Genitalia  and  Lingual  Dentition  of  Pulmonata. 

By   W.  G.  BINNEY. 
With  Plates  I-VI. 
Road  May  25th,  1874. 

It  will  be  noticed  that  in  the  following  descriptions  of  the 
genital  system,  I  have  followed  Dr.  Leidy  (Terr.  Moll.  U. 
S.,  I)  in  applying  the  terms  ovary  and  oviduct.  I  am  aware 
of  other  names  being  applied  to  the  organs  by  other  authors. 

I  take  this  opportunity  of  strongly  urging  upon  concholo- 
gists  the  study  of  the  genital  system  as  a  most  reliable  spe- 
cific character,  in  the  terrestrial  Pulmonata. 

For  the  species  extralimital  to  the  United  States,  I  am 
indebted  to  my  friend,  Mr.  Thomas  Bland,  as  well  as  for  their 
identification.  The  most  interesting  of  them  were  collected 
by  Prof.  Orton,  in  his  late  journey  in  uortheru  Peru. 

Limax  flavus,  Linn. 
A  few  days  since  a  coloiry  of  this  species  was  discovered 
by  a  friend  in  the  cellar  of  his  house  in  Burlington,  N.  J. 
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The  specimens  agree  perfectly  with  the  description  and  fig- 
ures in  the  "Terrestrial  Mollusks  of  the  United  States." 
The  genital  system  is  also  the  same  as  figured  by  Leidy  in 
the  same  work,  and  by  Moquin-Tandon  (Moll.  Terr,  et  Fluv. 
de  France).  There  can  he  no  doubt,  therefore,  of  the  iden- 
tity of  the  species. 

The  figure  of  the  dentition  of  this  species  given  by  me  in 
L.  and  F.  W.  Shells  N.  A.,  I,  p.  63,  f.  105,  is  drawn  from 
some  other  species. 

The  true  L.  flatus  now  examined  by  me  has  central  teeth  with  subobso- 
lete  side  cusps,  bearing  no  cutting  points,  central  cusp  short,  with  a 
short,  bluntly  pointed  cutting  point.  Laterals  like  the  centrals,  but  un- 
symmctrical.  Marginals  aculeate,  the  extreme  ones  bifurcated.  Teeth 
in  the  lingual  examined  over  00-1-CO. 

The  figure  by  Dr.  Leidy  published  by  Mr.  Bland  and 
myself  (Ann.  Lyc.  Nat.  Hist,  of  N.  Y.,  IX,  285)  though 
unsatisfactory,  was,  no  doubt,  drawn  from  this  species. 

The  lingual  membrane  examined  by  me  agrees  with  the 
figures  given  by  Heyuemann  *  of  the  dentition  of  L.  flavus. 

Limax  agrestia,  Linn. 

Specimens  from  Burlington,  N.  J.,  of  this  species,  of  un- 
doubted identity,  agreeing  externally  and  anatomically  with 
the  figures  in  the  "  Terrestrial  Mollusks  of  the  United  States," 
furnished  the  lingual  membrane  here  described. 

Teeth  50-1-50,  witli  14  perfect  laterals.  Centrals  long,  narrow,  with  a 
middle  long  cusp,  extending  to  the  lower  edge  of  base  of  attachment,  and 
bearing  a  long,  acute  cutting  point,  extending  far  below  the  lower 
edge;  side  cusps  subohsolete,  but  bearing  well-developed,  triangular 
cutting  points.  Lateral**  like  centrals,  but  unsymmetri',al  by  the  changed 
form  of  the  inner  catting  point.  Marginal  teeth  aculeate,  the  extreme 
ones  do  not  appear  to  be  bifurcate. 

Jaw  wide,  low,  slightly  arcuate,  with  broad  median  projection. 


•See  Mat.  Blalt,  X. 
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Li  max  Hewstoni,  I.  0.  Cooper. 
The  specimens  examined  nits  from  the  state  collection  of 
California,  presented  by  Dr.  J.  G.  Cooper. 

These  specimens  ore  not  In  good  condition  for  anatomical  examination, 
but  I  am  able  to  state  that  both  testicle  and  ovary  are  large.  The  ovi- 
duct is  long  and  greatly  convoluted.  The  prostate  is  well  developed. 
The  vagina  is  very  short,  the  very  short  duct  of  the  genital  bladder  enters 
at  about  its  middle.  The  last  named  organ  is  large,  globular.  The  penis 
is  small,  short,  cylindrical,  expanded  and  bulbous  at  its  apex,  where  the 
vas  deferens  enters.  I  could  detect  no  accessory  organs  in  the  single 
specimen  imperfectly  examined. 

The  genitalia  are  somewhat  of  the  same  type  as  those  of  L.  flarua  (see 
Terr.  Moll.  U.  8.,  I),  Linn.,  but  the  dentition  of  the  latter  is  quite  dis- 
tinct (see  above).  There  Is  a  still  stronger  resemblance  to  the  genitalia 
of  Amalia  gagates  as  figured  by  Semper  (Phil.  Archip.,  pi.  xl,  fig.  9),  so 
far  as  the  penis  and  genital  bladder  are  concerned. 

The  species  certainly  belongs  to  the  section  Amalia,  as 
understood  by  Semper  (1.  c.  p.  84)  and  Heynemann  (Mai. 
Blatt.,  X,  200)  as  shown  by  the  dentition  of  the  lingual 
membrane.  I  have  already,  in  connection  with  Mr.  Bland 
(Ann.  N.  Y.  Lyc.  N.  H.,  X,  349),  described  the  dentition. 
It  is  necessary,  however,  to  be  more  explicit  in  the  descrip- 
tion, as  several  types  are  found  in  the  genus  Limax  (in  the 
broad  sense  usually  adopted). 

Dr.  Cooper's  type  now  before  me  has  the  lingual  membrane  long  and 
narrow.  There  arc  about  50-1-50  teeth.  The  centrals  are  tricuspid,  the 
middle  cusp  is  stout  and  reaches  to  the  lower  edge  of  the  base  of  attach- 
ment, the  side  cusps  are  not  well  developed ;  all  three  cusps  bear  a  cutting 
point.  The  base  of  attachment  Is  almost  as  broad  as  high.  The  lateral 
teeth,  about  22  or  25  in  number,  are  of  the  same  type  as  the  centrals, 
equally  tricuspid,  and  so  symmetrical  as  to  be  with  great  difficulty  distin- 
guished from  the  central  tooth,  excepting  the  outer  ones,  which  lose  the 
inner  cusp.  The  marginal  teeth  are  aculeate,  not  bifid,  and  are  generally 
short  and  stout,  but  in  some  specimens  are  long  and  slender. 

So  far  as  outward  appearance  goes,  the  species  somewhat 
resembles  Amalia  marginata,  Drap.,  as  figured  by  Lehmann 
(Lebenden  Schnecken,  etc.,  pi.  v,  fig.  B).  It  is,  however, 
by  no  means  certain  that  it  was  introduced  into  San  Fran- 
cisco, as  Mr.  H.  Hemphill  has  sent  me  specimens  of  an 
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Amalia  from  L09  Angeles.  His  species  had  about  48  teeth 
in  each  row,  16  being  laterals,  the  balance  marginals,  a  dif- 
ference of  arrangement  which  may  fairly  be  considered  to 
show  a  specific  difference  between  his  specimens  and  the  San 
Francisco  form,  though  his  discovery  leads  us  to  consider 
Amalia  as  native  to  California. 

Limix  maximus,  Linn. 

I  have  also  reexamined  the  lingual  of  this  species  from 
specimens  collected  in  Newport,  R.  I.  (see  my  edition  of 
Gould's  Invertebrata  of  Mass.,  p.  407,  fig.  669)  and  find  it 
to  agree  with  the  descriptions  and  figures  of  Lehmann  and 
Heynemann.  I  am  preparing  an  exhaustive  paper  on  the 
dentition  of  our  land  shells,  in  which  more  particular  de- 
scriptions of  the  dentition  of  all  our  species  will  bo  given. 
I  will  here  say,  however,  that  in  the  specimen  examined  by 
me  the  bifurcation  of  the  marginals  commences  nearer  the 
median  line  than  is  described  by  Heynemann.  There  are 
but  twelve  marginals  without  bifurcation  in  my  specimen, 
that  is,  the  bifurcation  commences  at  about  the  thirtieth  tooth 
from  the  central  line.  Heynemann  gives  the  commencement 
of  the  bifurcation  at  the  sixty-fifth  tooth.  There  are  76-1-76 
teeth. 

Limax  campestris,  Binney. 

To  complete  the  series  of  North  American  Limaces,  I 
subjoin  a  summary  of  the  characters  of  this  species,  the  only 
one  now  known  to  be  native  to  eastern  North  America. 
There  are  36-1-36  teeth,  11  being  perfect  laterals,  and  25 
beiug  marginals.  Of  the  latter  about  one-half  are  bifid. 
The  centrals  and  laterals  are  of  the  same  type  as  in  Z. 
agrestis. 

Judging  from  dentition  alone,  L.  maximus  and  flavns 
would  be  placed  in  Heynemannia,  a  subgenus  of  Limax; 
agrestis  in  s.  g.  Agriolimax;  campestris  in  s.  g.  Malacoli- 
max;  while  Ilewstoni  would  be  in  the  genus  Amalia.  (Seo 
Heynemann,  Nachr.  Mai.  Gesell.,  II,  163.) 
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Limax  Weinlandi,  Heyncmann  (Mall.  Blatt.,  X,  212),  I 
do  not  know.  The  figure  given  by  Heyncmann  (1.  c.  pi.  ii, 
fig.  1)  of  its  dentition  does  not  agree  with  that  of  L.  cam- 
p€8tris. 

Limax  campeslris  differs  widely  in  its  genitalia  from  Limax 
agrestis,  as  will  ho  seen  by  Leidy's  figures  in  Terr.  Moll.  U. 
S.,  I,  pi.  ii,  figs.  6,  8. 

Zonites  capnodes,*  W.  G.  Binney. 

Tennessee. 

Jaw  as  usual  in  the  genus. 

Lingual  membrane  broad,  with  numerous  rows  of  about  66-1-6C  teeth. 
Centrals  long,  with  a  long,  slender,  median  cusp,  reaching  the  base  of 
attachment  and  bearing  a  lonij,  slender  point  projecting  beyond  it.  Side 
cusps  subobsolete,  but  represented  by  the  cutting  points,  which  are 
greatly  developed,  triangular,  stretching  beyond  the  sides  of  the  base  of 
attachment.  Lateral  teeth  of  same  type  as  centrals,  but  bicuspid ;  there 
are  about  nine  perfect  laterals  Marginals  aculeate,  as  usual  in  the 
genus. 

I  have  not  been  able  to  observe  the  complete  genital  sys- 
tem of  the  speeies.  The  penis  has  the  same  arrangement  as 
in  Z.  Iceviffatu*.  The  external  orifice  is  quite  under  the 
edge  of  the  mantle. 

In  the  Land  Mollusken  of  the  "Archip.  der  Philippinen" 
(p.  78,  pi.  iii,  fig.  27  ;  pi.  v,  fig.  21),  Semper  describes  and 
figures  the  genital  system,  jaw  and  lingual  dentition,  which 
he  refers  to  Z.  lucubratux.  Say.  The  specimen  examined  by 
him  was  from  Tennessee.  It  is  diffieult  to  decide  from  what 
species  Semper  drew  his  description.  It  certainly  was  not 
the  true  lucubratus,  which  is  a  Mexican  species.  A  com- 
parison of  my  descriptions  and  figures  of  IcBvigatut,  inor- 
natus,  fuliffinosuj*  and  friahili*  shows  that  neither  of  those 
species  could  have  been  before  Semper.  His  description  of 
the  lingual  membrane  would  better  apply  to  capnodes.  I 
have  not  been  able  to  examine  the  whole  of  the  genital 
system  to  see  how  nearly  that  also  agrees  with  his  figures. 

•  Formerly  erroneously  spelt  Kopnodt: 
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Zonites  friabilis,  W.  G.  Blnncy. 
Mr.  A.  G.  Wctherby. 
Jaw  as  usual  in  the  genus. 

Lingual  membrane  similar  to  that  above  described  of  Z.  capnodes. 
Teeth  about  57-1-57,  with  six  perfect  laterals. 

The  genital  system  is  figured  on  pi.  V,  flg.  11.  The  ovary  (11)  is  stout, 
light-brown,  and  blunt.  The  oviduct  (8)  is  short.  The  vagina  is  long 
and  narrow,  with  a  yellow  prepuce-like  expansiou  at  the  entrance  of  the 
duct  of  the  genital  bladder,  which  is  near  the  base.  The  genital  bladder 
(0)  is  large,  oval,  on  a  duct  of  about  equal  length  and  size  as  the  vagina- 
The  penis  sac  (5)  is  lnnir  and  slender,  and  peculiarly  characterized  by  a 
lateral  bulbous  expansion  near  its  base,  bearing  the  retractor  muscle  (C). 
Beyond  this  bulb  the  sac  is  narrow,  but  gradually  expands,  and  towards  its 
end  again  very  gradually  tapers  towards  the  apex,  where  the  vas  deferens 
(7)  enters.    Its  orlllce  is  side  by  side  with  that  of  the  vagina. 

I  found  no  dart  In  the  bulb-llkc  organ  attached  to  the  penis.  It  prob- 
ably Is  a  form  of  prostate.    The  external  orifice  is  under  the  mantle. 

Zonites  inornatus,  Say. 

* 

The  genitalia  (pi.  V.  flg.  i)  have  the  same  general  arrangement  as  In 
Z.  fri'thilis,  herewith  described.  The  ovary  (11),  however,  is  very  much 
more  developed,  being  In  this  species  the  most  conspicuous  organ  In  the 
system ;  the  epididymis  (2)  is  less  convoluted,  the  oviduct  (8)  is  longer, 
the  vagina  shorter,  the  genital  bladder  (9)  more  clavatc,  with  a  shorter 
duct  (1C),  and  there  Is  a  small  globular  vaginal  prostate  (13). 

Zonites  sculptilis,  Blnnd. 
Tennessee.    Miss  Aunic  E.  Law. 
Jaw  as  usual  In  the  genus. 

Lingual  membrane  long  and  narrow.  Teeth  about  40-1-10,  with  four 
perfect  laterals.  Centrals  tricuspid,  laterals  bicuspid,  the  side  cusps  of 
each  beinir  almost  obsolete,  but  surmounted  by  a  triangular  sharp  point. 
Marginals  aculeate.  The  dentition  is  of  the  same  type  as  in  Z.  enpnodes, 
sec  above.  (1*1.  II,  flg.  IV.  j  Flg.  b  represents  the  two  extreme  marginal 
teeth. 

Zonites  Elliotti,  Redfleld. 
Havesville,  N.  C.    Miss  Annie  E.  Law. 

Lingual  membrane  as  usual  in  the  genus.  It  will  be  noticed  that  there 
are  not  any  well  developed  side  cusps  to  the  centrals  and  laterals,  though 
there  are  well  developed  cutting  points.  Teeth  about  82-1-32,  with  six 
perfect  laterals. 
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The  character  of  the  dentition,  as  well  as  the  caudal  mucus  pore,  proves 
the  species  to  be  a  true  Zonites,  and  not  a  Maerocyclia,  In  which  genus  it 
is  placed  by  Tryon,  Am.  Journ.  Conch.,  II,  24G. 

The  existence  of  the  dart  sac  and  dart  has  already  been  published. 

Zonites  interims,  Say. 

An  examination  of  the  animal  by  Mr.  Bland  shows  the  existence  of  a 
dart. 

Helix  rufo-apicata,  Poey.  (Hemilrochus.)* 
Cuba.    Mr.  Arango. 

Jaw  slightly  arcuate,  ends  but  little  attenuated,  blunt;  anterior  surface 
without  ribs;  cutting  edge  with  a  broad,  blunt,  median  projection. 

Lingual  membrane  (pi.  V,  flg.  v)  long  and  narrow.  Centrals  long  and 
narrow  with  one  median  stout  cusp,  bearing  a  short,  bluntly  pointed 
cutting  point,  the  side  cusps  subobsolete.  Laterals  like  the  centrals,  but 
unsymmctrieal.  Marginals  subquadrate,  with  one  very  broad,  oblique, 
acutely  trifld  cutting  point,  the  central  division  the  largest. 

The  figure  «  gives  one  central  tooth  with  two  adjaceut  laterals,  b  gives 
two  extreme  marginals. 

The  dentition  has  the  same  general  character  as  the  other  species  of 
Eemitrochtts,  examined  by  me,  viz.,  gallopavonia,  graminicola.  various  and 
Troscheli. 

Helix  badia,  Fer.  (Dentellaria.) 

Martinique. 

For  jaw  and  dentition  see  Proc.  Ac.  Nat.  Sc.,  Phila.,  1874,  p.  52. 
Genital  system  resembling  that  of  H.  Josephince,  herewith  described. 

Helix  nuxdenticulata,  Chemn.  (Dentellaria.) 
Martinique. 

For  description  of  jaw  and  lingual  dentition  see  Proc.  Ac.  Nat.  Sc. 
Phlla.,  1874,  p.  52. 

The  genital  system  is  figured  on  pi.  V.  flg.  vin.  The  ovary  (11)  is 
short,  stout.  The  oviduct  (8)  is  wide,  sac-like.  The  vagina  is  short, 
small,  with  a  bulbous  expansion  near  its  top;  the  duct  of  the  genital 
bladder  enters  at  about  the  middle  of  Us  length,  the  sac  of  the  penis  near 
Its  base.    The  penis  sac  (5)  is  very  prominent.    It  is  us  long  as  the 


•Mr.  Bland  and  I  have  elsewhere  (Ann.  of  Lyc.  of  Nat.  HhU.  of  N.  Y.,  X.  341) 
pointed  out  tho  great  difference  in  the  lingual  dentition  of  Helix  mu$carum,  Lea,  U»o 
type  of  thfl  subj-jntn  Potytni'.a,  and  the  othor  specie*  referred  to  the  subgenus  by 
von  Martens.  Wo  have  suggested  using  for  tho  latter  tho  name  Hemilrochn$.  Wo 
havo  also  shown  that  //.  plita  belongs  to  tho  true  Potymita,  sharing  the  peculiar  den- 
tition of  muscarum. 
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oviduct,  nnrrowed  at  its  base,  along  the  remainder  of  its  course  quite 
stout,  but  with  a  subccntral  contraction,  and  a  blunt  apex,  where  the  re- 
tractor muscle  (0)  is  attached,  and  where  the  vas  deferens  (7)  enters,  the 
latter  swollen  at  this  point.  The  genital  bladder  (9)  is  small,  oval;  Its 
duct  (10)  is  lonfr,  irregular,  narrowed  above  and  below,  but  very  much 
swollen  along  the  middle  three-flfths  of  its  length.  As  with  the  penis,  the 
duct  of  the  genital  bladder  forms  a  conspicuous  feature  of  the  system. 

Helix  nucleola,  Rang.  (Dentellaria.) 
Martinique. 

Lingual  membrane  and  jaw  already  described  by  me  (Proc.  Ac.  Nat. 
8c,  Phila.,  1874.  p.  52). 

Genital  system  figured  on  pi.  II,  fig.  vi.  The  ovary  (11)  Is  long  and 
narrow.  The  oviduct  (8)  is  long,  rather  stout,  but  little  convoluted. 
The  vagina  is  narrow,  about  one-third  the  length  of  the  oviduct;  just 
below  the  middle  of  its  length  it  has  a  bulbous  expansion,  which  receives 
the  long,  slender  duct  (16)  of  the  small,  oval  genital  bladder  (9).  The 
penis  sac  (5)  enters  the  vagina  near  its  base;  it  is  very  long,  cylindrical, 
slender,  with  the  vas  deferens  (7)  and  retractor  muscle  entering  at  its 
apex. 

Helix  Josephinse,  Fer.  (Dentellaria.) 
Guadeloupe. 

For  description  of  jaw  and  lingual  membrane,  see  Ann.  Lyc.  N.  H.  of 
N.  Y.,  X,  30G. 

Genital  system  figured  on  pi.  V,  fig.  ix.  The  testicle  (1)  Is  composed 
of  white  cseca  tipped  with  brown.  The  epididymis  Is  greatly  convoluted 
near  the  ovary.  The  latter  organ  (11)  is  broad.  The  oviduct  (8)  is  long. 
The  vagina  Is  long  and  narrow;  it  receives  the  long  slender  duct  (1G)  of 
the  small  globose  genital  bladder  (9)  near  its  top.  The  penis  sac  (5)  is 
long  and  slender,  its  opening  being  by  the  side  of  that  of  the  vagina, 
rather  than  actually  into  the  latter  organ,  Its  apex  rapidly  narrowing  to 
an  acute  point,  near  which  enters  the  vas  deferens  (7). 

Helix  discolor,  F6r.  (Thelidomus.) 

Martinique. 

Jaw  and  lingual  membrane  already  described  by  me  (Proc.  Ac.  Nat. 
8c.  Phila.,  1874,  p.  51). 

Genital  system  short  and  stout  in  its  various  parts,  excepting  the  ovary 
(11)  which  is  long,  slender,  acutely  pointed.  The  epididymis  (2)  is  long, 
convoluted  at  the  end  near  the  oviduct.  The  oviduct  (8)  is  stout,  sac-like. 
The  genital  bladder  (9)  is  as  long  as  the  oviduct,  clavate,  stout,  with  no 
distinct  duct,  but  gradually  tapering  to  its  entrance  into  the  vagina, 
which  is  at  the  upper  end  of  the  latter.    The  penis  sac  (5)  is  the  most 
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prominent  organ.  It  enters  the  vagina  at  its  base.  It  is  as  long  as 
the  whole  system,  stout,  especially  in  its  lower  half,  abruptly  terminating 
in  an  acute  point  al>ove,  where  it  receives  the  vas  deferens.  The  latter 
organ  (7)  Is  enlarged  for  some  distance  after  leaving  the  penis  sac.  The 
retractor  muscle  (G)  of  the  penis  is  inserted  on  the  side  of  the  sac.  at  the 
lower  third  of  its  length.    PI.  II.  fig.  IX. 

Helix  Troostiana,  Lea.  (Polygyra.) 

Kentucky,  Mr.  A.  G.  Wetherby. 

Jaw  as  usual  in  the  sub-genus  Polyopia,  with  about  ten,  broad,  crowded 
ribs,  dentlculating  either  margin. 

Lingual  membrane  (pi.  V,  tig.  VI)  long  and  narrow.  Teeth  about  25- 
1-25.  Centrals  and  laterals  quadrate,  the  former  tricuspid,  the  latter 
bicuspid,  the  cusps  stout:  all  the  cusps  with  cutting  points.  Marginals 
low,  wide,  with  one  Inner,  oblique,  stout,  short,  bluntly  bifid  cusp,  and 
one  outer,  shorter,  bluntly  bifid  cusp. 

Genital  system  (pi.  V,  fig.  Ill)  long  and  slender,  especially  the  ovary 
(11),  and  oviduct  (8);  vagina  long,  receiving  the  duct  of  the  genital 
bladder  below  its  middle,  and  the  sac  of  the  penis  still  lower  down ;  penis 
long,  tubular,  of  about  same  width  as  the  vagina,  with  a  prominent  bulb 
at  Its  apex,  into  the  end  of  which  is  inserted  the  vas  deferens  (7)  and  at 
the  side  of  which  the  retractor  muscle  (G)  is  attached;  genital  bladder  (9) 
moderate,  oval,  on  a  duct  (1G)  of  ubout  equal  length  and  size  as  the  vagina. 

Helix  obstricta,  Say  (Trirxlopsis.) 
Ohio,  Mr.  A.  G.  Wetherby. 

The  genital  system  resembles  exactly  that  of  H.  palliata,  Say,  as  figured 
by  Dr.  Leidy  in  Terr.  Moll.  U.  S.,  I,  pi.  vil,  fig.  8. 

Helix  Clarki,  Lea.    {Triodopsiaf  Mesodonf) 
Hayesvillc,  N.  C,  Miss  Anuic  E.  Law. 

Jaw  as  usual,  arcuate,  ends  attenuated,  blunt  ;  anterior  surface  with 
about  fourteen  stout,  separated  ribs,  denticulating  either  margin. 

Lingual  membrane  long  and  narrow.  Teeth  about  35-1-35.  Centrals 
with  a  stout,  short,  median  cusp,  bearing  a  very  short,  blunt,  cutting 
point,  the  outer  cusps  subobsolete.  Laterals  like  the  centrals,  but  un- 
symmetrical.  Marginals  wide,  low,  with  one,  luner,  short,  broad,  sharply 
bifurcated  cutting  point,  and  one  shorter,  outer,  bifurcated  cutting  point. 
PI.  VI,  fig.  I. 

The  genital  system  (pi.  VI,  fig  VI)  Is  peculiar  in  several  respects.  The 
ovary  (11)  Is  very  slender,  and  equals  about  one-half  the  length  of  the 
oviduct.  The  epididymis  (2)  is  highly  developed,  greatly  convoluted, 
stout,  four  times  the  length  of  the  ovary.    The  oviduct  (8)  is  couvoluted. 
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The  prostate  (4)  Is  greatly  developed.  The  penis  sac  (ft)  19  short,  cylin- 
drical, entering  the  vagina  near  its  base,  and  receiving  both  vas  deferens 
(7)  aud  retractor  muscle  (G)  at  Its  apex.  The  genital  bladder  (9)  is 
small,  oval,  with  a  short  duet  (16)  entering  the  vagina  about  the  middle 
of  its  length.  The  vas  deferens  (7)  is  swollen  on  leaving  the  prostate. 
Testicle  not  observed. 

The  marginal  teeth  of  the  llujrual  membrane  are  more  of  the  type  of 
Triodopsis  than  Mtsodon,  as  known  to  us  at  present.  I  am  in  doubt, 
therefore,  of  the  subgenerlc  position  of  the  species. 

Helix  Wbeatleyi,  Bland.    ( Mesodon.) 

Hayesvillc,  N.  C,  Miss  Annie  E.  Law. 

Jaw  as  usual  In  the  subgenus,  with  about  twelve  ribs. 

Lingual  membrane  long.  Teeth  about  G7-1-67.  Centrals  and  laterals 
as  described  under  //.  Clarki.  Marginals  nigh,  narrow,  with  one  very 
long  cutting  point  to  the  single  cusp.  Outer  marginals  about  as  high  as 
wide,  with  one  Icing  inner,  obtusely  pointed,  cuttiug  point,  and  one 
shorter,  outer  cutting  point. 

The  lirst  marginal  teeth  resemble  those  of  //.  thyroides  In  the  single, 
greatly  produced  cutting  point.  The  extreme  marginals,  however,  are 
bifid. 

The  genital  system  in  the  specimens  received  was  too  decayed  to  allow 
of  complete  examination.  The  penis,  however,  was  in  perfect  conditlou. 
It  forms  the  peculiar  feature  of  the  system  on  account  of  its  enormous 
development.  It  Is  short,  cylindrical,  with  blunt  end*,  very  stout,  three 
or  four  times  as  large  as  the  oviduct,  with  retractor  muscle,  and  vas 
deferens  at  its  apex. 

Helix  Pennsylvanica,  Green.  (Mesrtdon.) 

The  upper  portions  of  the  genital  system  (pi.  V,  tt«:.  VII)  not  observed. 
The  peuis  sne  (5)  Is  long  and  slender,  with  the  vas  deferens  (7)  and  retractor 
muscle  (f»)  entering  Its  apex,  and  Its  orifice  entering  the  vagina  near  its 
base.  The  genital  bladder  (9)  is  long,  stout,  cylindrical,  with  a  median 
contraction;  its  duct  (IG)  Is  hardly  distinct  from  it,  with  au  entrance 
opposite  that  of  the  penis  sac.    The  prostate  (4)  Is  very  hirge. 

Helix  clausa,  Say.  (Mesodon.) 

Ohio. 

PI.  V,  fig.  iv.  The  penis  sac  (5)  is  the  conspicuous  feature  of  the  system  : 
it  is  longer  than  the  oviduct,  aud  almost  as  stout,  of  about  equal  size 
throughout;  it  has  the  entrauce  of  the  vas  deferens  (7)  and  retractor 
muscle  (G)  at  its  blunt  apex.  The  geuital  bladder  (9)  is  small,  length- 
ened oval,  with  a  long,  slender  duct  (16),  The  prostate  (4)  Is  narrow, 
stout,  prominent,  cord  like.  The  vas  deferens  (7)  is  large.  The  other 
organs  present  no  peculiar  features. 
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Helix  Traski,  Newc.  (Arionta.) 

Specimens  from  the  mouth  of  San  Tomas  River,  Lower 
California,  collected  by  Mr.  Henry  Hemphill. 

The  genital  system  resembles  very  nearly  that  which  I  have  figured 
of  Ildiz  Kckliniana,  Leu  (Proc.  Phila.  Acad.  Nat.  Sci.  1874,  41,  pi.  iv. 
flg.  m).  The  duct  of  the  genital  bladder  in  this  species  Is,  however,  very 
mucli  longer,  its  accessory  duct  shorter  in  proportion,  the  flagellum  of 
the  penis  sac  longer.  There  is  also  a  peculiar  feature  in  the  genitalia  of 
U.  Traski,  a  globular  organ  of  about  equal  diameter  with  the  vaginal 
prostate,  attached  laterally  to  the  flagellum  or  the  latter,  before  it  becomes 
bifurcated.  The  bulbous  expansions  on  the  two  branches  of  the  flagellum 
are  also  much  larger  in  II.  Traski.    It  Is  figured  In  pi.  VI,  fig.  IV. 

Helix  Stearnsiana,  Gabb.  (Arionta?) 

To  the  kindness  of  Mr.  Henry  Hemphill  I  am  indebted 
tor  living  specimens  of  this  species  from  Todos  Santos  Island 
and  the  mouth  of  the  San  Tomas  River,  Lower  California. 
The  result  of  the  examination  of  the  genitalia  and  lingual 
dentition  establishes  its  specific  distinction  from  the  Cata- 
lina  Island  form  (//.  Kelhtti^  Forbes)  to  which  it  is  nearly 
related  by  the  characters  of  its  shell.  (See  L.  and  F.  W. 
Shells  N.  A.,  I,  17f>,  177). 

The  genitalia  (pi.  VI,  fig.  u)  resemble  very  nearly  those  of  II.  Kdletti 
(Proc.  Phila.  Acad.  Nat.  Sci.  1874,  pi.  ill,  fig.  4,  p.  39). 

A  comparison  of  the  figures,  however,  will  show  considerable  difference, 
especially  in  the  dart  sac  (14).  In  the  species  before  me  there  is  a  long 
thread  like  duct  (14*  )  leading  from  the  base  of  the  dart  sac  (14)  to  a  large 
globular  organ,  whose  character  is  uuknown  to  me.  Opposite  the  en- 
trance of  this  duct  a  corresponding  duct  14  )  branches  out,  but  Instead 
of  ending  in  a  globular  organ  it  becomes  much  enlarged  in  size  and  ends 
tn  enveloping  the  prepuce  (12).  The  dart  sac  (14)  contained  a  small 
dart  of  the  form  figured  by  Leldy  (Terr.  Moll.  U.  S.,  I)  for  Tchmno- 
phorus  Caroliniensis. 

The  oviduct  was  closely  and  spirally  wound  around  the  duct  of  the 
genital  bladder.    The  testicle  (1)  and  ovary  (11)  are  yellow. 

The  jaw  is  thick,  arched,  ends  blunt,  but  little  attenuated;  anterior 
surface  with  six  stout,  separated  ribs  denticulatlug  either  margin,  and 
several  less  developed,  Interstitial  ribs. 

The  lingual  membrane  is  long  and  narrow  with  about  50-1-50  teeth. 
The  centrals  are  of  the  form  of  those  of  H.  Califoniiensis  (L.  and  F.  W. 
Shells  N.  A.,  I.  flg.  297).    The  cusp  with  Its  cutting  point,  however,  Is 
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very  much  shorter,  reaching  only  about  half  way  to  the  lower  edge  of  the 
base  of  attachment.  Laterals  of  same  type.  Marginals  low,  wide,  very 
variable  in  the  denticles,  but  usually  with  one  long,  broad,  sharply  bifld 
Inner  denticle  (the  iuner  point  much  the  smaller),  and  one  short  sharp, 
rarely  bifld  outer  deuticle. 

The  Catalina  Island  II.  KellHli  has  same  type  of  dentition.  The  mar- 
ginals, however,  seem  much  more  broadly  denticulated. 

Strophia  iostoma,  Pfr. 
Inagua,  Bahamas. 

Jaw  strongly  arched,  ends  but  little  attenuated,  bluntly  rounded.  An- 
terior surface  without  ribs.  Cutting  edge  with  a  decided,  bluut,  median 
projection. 

Lingual  membrane  (pi.  II,  flg.  vm)  long  and  narrow.  Teeth  about 
29-1-29.  Centrals  but  little  longer  than  broad,  tricuspid,  the  middle  cusp 
short  and  stout,  with  a  short,  bluntly  rounded  cutting  point;  side  cusps 
slightly  produced,  with  a  short,  sharp  point.  Lateral  teetli  like  the  cen- 
trals but  bicuspid.  Marginal  teeth  a  simple  modlflcation  of  the  laterals, 
with  one  short,  bluntly  pointed  Inner  cusp,  and  one  still  shorter,  bluntly 
pointed  outer  cusp.  Fig.  a  represents  the  central  and  lateral  teeth,  b  a 
marginal  tooth,  c  an  extreme  marginal. 

Geomalacus  maculosue,  Allm. 
England.    Mr.  J.  Gwyn  Jeffreys. 

The  genital  system  is  figured  on  pi.  V,  fig.  x.  For  a  description  of  It 
and  of  the  jaw  and  dentition,  sec  Ann.  Lyc.  Nat.  Hist.  N.  Y.,  X,  308.  As 
there  stated,  the  vas  deferens  is  conspicuous  by  its  great  length,  and  the 
penis  sac  has  attached  to  its  apex  a  singular  globular  organ,  which  is  a 
conspicuous  feature  of  the  system. 

Pallifera  Wetherbyi,  n.  sp. 

From  near  the  mouth  of  Laurel  River,  Whitley  Co., 
Kentucky,  Mr.  A.  G.  Wetherby  collected  many  specimens 
of  what  appeared  to  be  a  small  species  of  Tebennophorus. 
It  was  readily  distinguished  from  the  numerous  young  of 
T.  Caroliniensis  found  in  the  vicinity  by  the  arrangement 
of  the  blotches  of  color,  they  being  in  irregular,  interrupted, 
transverse  bands,  instead  of  running  longitudinally  as  in 
that  species.  The  anterior  portion  of  the  body  seemed  also 
to  be  more  swollen,  and  the  posterior  extremity  to  taper 
moro  rapidly  than  in  Caroliniensis.    On  examiniug  the  jaw 
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I  found  it  to  be  ribbed,  a  character  placing  the  slug  in  the 
genus  Palliftra.  The  presence  of  ribs  was  verified  in  four 
individuals.  Small  specimens  of  T.  Caroliniensi*  from  the 
same  locality  had  the  usual  ri bless  jaw  of  Tebennophorus. 
It  appears,  therefore,  that  the  slug  must  be  considered  a  new 
species  of  Palltfera.*  It  may  be  called  after  its  discoverer. 
It  is  difficult  to  draw  more  satisfactory  specific  characters 
from  specimens  preserved  in  alcohol.  One  of  them  in  its 
contracted  state  measures  12  millimetres  in  length. 

Jaw  (pi.  II.  flg.  i)  arcuate,  ends  blunt,  but  little  attenuated;  anterior 
surface  with  decided,  separated,  unequal  ribs,  dentlculatlng  either  margin, 
about  15  on  one  specimen,  those  at  the  ends  being  less  developed  than  on 
the  balance  of  the  jaw:  cutting  edge  with  a  decided,  short,  blunt,  median 
projection. 

Lingual  membrane  (pi.  II,  flg.  u)  long  and  narrow.  Teeth  about  35- 
1-35.  Centrals  long,  expanding  towards  the  base,  cusp  stout,  with  a 
stout  bluut  cutting  point  not  reaching  the  lower  margin  of  the  base  of 
attachment,  side  cusps  obsolete.  Laterals  same  as  centrals,  but  Diisym- 
metrical.  Marginals  (6)  low,  wide,  with  one  inner,  long,  oblique,  blunt 
cusp,  and  one  outer,  short,  usualJy  bluntly  bifid  cusp. 

Bulimus  foveolatus,  Rve.  (Orphuus.) 
Northern  Peru.    Prof.  Orton. 

This  and  the  other  species  collected  by  Prof.  Orton  were 
determined  by  Mr.  Bland. 

Jaw  slightly  arched,  wide,  low.  thin,  with  over  50  delicate  ribs  of  the 
kind  herewith  described  under  Bulimulus  Lobbi:  ends  but  slightly  at- 
tenuated, blunt. 

Lingual  membrane  (pi.  I,  flg.  m)  long  and  narrow,  composed  of  very 
numerous  rows  of  about  34-1-34  teeth  each.  Teeth  as  usual  iu  the  Ileli- 
cidie.  The  centrals  (a)  with  one  short  cusp,  the  side  cusps  being  obso- 
lete, cutting  point  short,  bluntly  pointed.  Laterals  like  the  centrals,  but 
unsymmetrlcal,  and  with  a  more  developed  outer  side  cusp.  Marginals 
6,  a  simple  modification  of  the  laterals,  smaller,  higher  than  wide,  with 
the  cutting  point  longer.  The  plate  gives  one  central  with  its  adjacent 
lateral,  a,  and  three  extreme  marginals,  b. 

The  membrane  is  very  thick  and  strong,  and  of  equal  width  throughout 
its  length,  the  ends  being  bluntly  truncated. 


•Its  dentition  is  more  related  to  Tebennophorvt  than  to  PaUi/tra  by  the  absence  of 
side  cusps  and  cutting  points  to  the  central  and  lateral  teeth. 


Digitized  by  Google 


PUBLICATIONS 


or 

THE  LYCEUM  OF  NATURAL  HISTORY 

IN  THE  CITY  OF  NEW  YORK. 


The  Lyceum  of  Natural  History  commences  the  publica- 
tion of  Vol.  XI  of  its  Annals  and  proposes  to  issue  four  numb- 
ers every  year ;  each  number  to  consist  of  not  less  than  thirty-two 
pages  (octavo),  with  or  without  plates. 

Price  of  yearly  subscription,  payable  in  advance,  $2.  Price 
of  a  single  number,  60  cents. 

The  Lyceum  has  established  a  Publication  Fund,  contributors 
to  which,  in  the  sum  of  Si 00  at  one  time,  are  entitled  to  all  the 
scientific  publications  of  the  Lyceum  appearing  subsequently  to 
the  payment  of  their  contribution. 

The  Ljrceum  has  on  hand  for  sale,  at  the  price  of  $38,  complete 
sets  of  its  Annals,  as  far  as  published,  consisting  of  teu  volumes 
(octavo),  illustrated  by  one  hundred  and  fourteen  plates,  each 
volume  containing  twelve  or  more  numbers  of  thirty-two  pages. 
It  has  also  for  disposal,  separately,  a  limited  number  of  all  the 
volumes,  at  the  price  of  $4  per  volume  uncolored  plates,  $5  per 
volume  with  colored  plates. 

THOMAS  BLAND, 

Chairman  of  the  Publication  Committee. 
New  York,  July,  1874. 

JOHN  H.  HINTON,  M.D.,  Treasurer, 

41  West32d  Street. 

Any  person  residing  within  the  United  States,  on  sending 
the  amount  of  his  yearly  subscription  to  the  Treasurer,  will  re- 
ceive the  numbers  as  they  appear,  without  farther  cost. 

Agents  in  London,  TrUBKBK  &  Co. 
In  Leipsiel,  Bern.  Hkrmakk. 

Special  agents  for  the  Lyceum, 

NATURALISTS'  AGENCY, 

Salem,  Mass. 


CONTENTS. 


I.— An  Annotated  List  of  the  Birds  of  Utah.   By  H.  W.  Hex* 

8HAW,  1 

II. — Notes  on  the  Coal  Measures  of  Beaver  County,  Pennsyl- 
vania.  By  I.  C.  White  14 

III.  — Observations  on  Some  Irregularities  of  the  Floor  of  the 

Coal  Measures  of  Eastern  Kentucky.  By  R.  F.  Ste- 
vens 18 

IV.  —  On  the  Genitalia  and  Lingual  Dentition  of  Palmonata.  By 

W.  G.  Binney.    (With  six  plates'),  20 

V.— Notes  on  the  Upper  Coal  Measures  of  Western  Virginia 
and  Pennsylvania.   By  I.  C.  White,  46 


Tom..  XI.               February,  1975.  3-4. 

ANNALS 

or  THE 

LYCEUM  OF  NATURAL  HISTORY 

or 

AT  T?  WT  VADF 

I\  h  W    i  (J  It  k . 

• 

7             YORK : 
PUBLISHED   FOR  THE  LYCEUM. 

NATITRA LISTS'  AGENCY,  SALEM,  MASS. 

1875. 

Salem  Tukss  r.  W.  Putnam  A  Co.,  Proprietors. 

OFFICERS   OF   THE  LYCEUM 

1874. 


Prriibrnt. 

JOHN    S.  NEWBERRY 


Cirt-prrsibtnti. 

T.    EGLESTON.  HENRY  MORTON. 


Comtponbtng  Srcrrktrn. 
ROBERT  DINWIDDIE. 


ROBERT   H.  BROWNNE. 


treasurer. 

JOHN    H  .    H  I  N  T  0  N,  If  .   D  . 

librarian. 
B  .    G  .  AMEND. 


<f ommitttt  of  Jpnbliration. 

THOS.    BLAND.  JOHN    S.  NEWBERRY. 

GEO.    N.    LAWRENCE.    DANIEL    S.  MARTIN. 
H.    CARRINGTON  BOLTON. 


r; 

i 


Google 


Dentition  of  Pulmonata. 


33 


The  genus  Bulimus  seems  to  be  characterized  by  marginal 
teeth  to  its  lingual  membrane  of  the  same  type  as  the  laterals, 
being  simply  a  modification  of  the  latter.  Thus  far  we  know 
the  dentition  of  the  following  species  :  B.  porphyroslomus, 
scarabus,  odontostomus,  glaber,  aurissileni,  multicolor,  egre- 
gius,  oblongus,  ovatu8>  fnagnificus,  Hanleyi,  marmoratus, 
and  aulacoslylus.  ,B,  auris-sciuri  (which  appears  to  be  a  var. 
of  B.  glaber),  figured  by  Guppy  and  Hogg,  may  not  agree 
with  these,  but  the  figure  is  too  bad  to  judge  from. 

Bulimus  auris-Bileni,  Born.  (Pelccychilu*.) 
St.  Vincent. 

For  description  of  jaw  and  lingual  dentition,  see  Ann.  Lyc.  Nat.  Hist. 
N.  Y.,  X,  222.  For  figure  of  latter,  see  Proc.  Phlla.  Acod.  Nat.  Scl.  1874, 
pi.  vi,  flg.  4. 

The  genitalia  are  figured  at  natural  size  as  they  appear  suspended  in 
water.  The  whole  system  is  very  long  and  slender.  The  testicle  (1)  is 
Embedded  in  the  upper  lobe  of  the  liver;  it  is  composed  of  lung  caeca. 
The  epididymis.  (2)  is  convoluted  along  the  half  nearer  the  oviduct.  The 
accessory  gland  (3)  is  composed  of  prominent  aclnlform  cceca.  The 
ovary  (11)  Is  short  and  stout,  much  broader  than  the  oviduct,  lobulated. 
The  oviduct  (8)  Is  long,  narrow,  greatly  convoluted.  The  vagina  Is  long, 
very  narrow.  The  external  orifice  is  behind  the  right  eyepeduncle.  The 
penis  sac  (6)  Is  the  most  prominent  organ.  It  is  extremely  long,  exceed- 
ing the  length  of  the  whole  system.  It  Is  tubular,  of  about  equal  length 
along  three-fourths  of  its  course,  where  it  receives  the  vas  deferens  (6) 
and  commences  to  taper  gradually  towards  the  apex,  merging  into  a 
long,  delicate  fiagellum  or  lengthened  retractor  muscle,  said  muscle  being 
attached  to  the  end.  The  penis  sac  does  not  appear  actually  to  enter  the 
vagina;  the  two  organs  terminating  side  by  side. 

The  genital  bladder  (9)  is  small,  globular,  its  duct  (16)  is  almost  as 
long  as  the  oviduct,  of  very  unequal  breadth.  For  two-fifths  of  its  length 
beyond  the  bladder  it  is  delicate,  then  rapidly  expands  into  a  tube  as 
wide  as  the  ovary,  then,  tapering,  becomes  again  narrow  at  the  com- 
mencement of  the  last  fifth  of  its  course,  but  again  widely  expands  before 
entering  the  vagina  at  the  upper  third  of  the  length  of  the  latter  organ. 
PL  IV,  flg.  v. 

Bulimus  glaber,  Gmel.    (  Pdecychilus.) 
Island  of  Grenada. 
Jaw  as  in  Bulimulus,  Cylindrella,  etc. 

Lingual  membrane  long  and  narrow.  Teeth  as  usual  In  the  IleUcina, 
long  and  narrow,  centrals  tricuspid,  laterals  bicuspid,  marginals  a  simple 
Jult,  1874.  3  Awir.  Lyc.  Nat.  Hist.,  Vol.  xi. 
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modification  of  the  laterals,  with  one  large,  long,  inner,  pointed  cusp,  and 
two  outer,  small  points.    See  Proc.  Phil.  Acad.  Nat.  Sc.,  1874,  pi.  vl,  fig.  6. 

Cylindrella  sanguinea,  Pfr. 

Jamaica. 

The  genital  system  (pi.  II,  fig.  vu),  as  would  be  inferred  from  the  shape 
of  the  shell,  is  very  much  lengthened  In  all  Its  organs.  The  testicle  (1) 
Is  in  a  globular  mass  lying  close  to  the  oviduct.  The  epididymis  (2)  is 
short.  The  oviduct  (8)  is  very  long  and  narrow.  The  vagina  is  two- 
thirds  the  length  of  the  oviduct,  it  is  narrow,  with  a  bulbous  expansion 
at  the  insertion  of  the  duct  of  the  genital  bladder,  above  its  centre.  The 
genital  bladder  (9)  is  very  small,  globular,  on  a  very  narrow,  long  duct 
(16),  which  expands  at  Its  entrance  Into  the  vagina.  The  penis  sac  (o)  is 
short,  thick  as  the  oviduct,  bluntly  terminating  above,  where  the  vas 
deferens  (7)  and  retractor  muscle  (6)  are  inserted.  The  ovary  (11)  is 
short  and  stout. 

Cylindrella  brevis,  Pfr. 

Jamaica. 

The  genitalia  have  the  same  arrangement  as  in  C.  $anguinea,  herewith 
described.   The  duct  of  the  genital  bladder  (16)  In  this  species  Is  much  ' 
more  expanded  before  It  enters  the  vagina,  and  the  latter  organ  below  the 
junction  is  expanded  to  a  greater  size  than  the  oviduct    The  penis  sac 
(5)  is  shorter  and  stouter  In  brevis  than  In  sanguinea.    Pi.  II,  fig.  m. 

Bulimulus  Altoporuvianus,  Rve.  (Drymatus.) 
Between  Balsas  and  Cajamarca,  Peru,  Prof.  Orton. 

Genitalia  (pi.  I,  fig.  ii)  of  the  same  general  form  as  I  have  herewith  de- 
scribed for  those  of  Bulimulus  Lobbi.  The  ovary  (11)  is  smaller  In  pro- 
portion, the  oviduct  (8)  more  developed.  The  duct  of  the  geuital  bladder 
(16)  enters  lower  down  upon  the  vagina.  The  testicle  (1)  is  farther 
removed  from  the  ovary,  lying  In  the  apex  of  the  shell.  It  is  composed 
of  short,  stout,  blunt  caeca.  The  ovary  Is  of  a  dark  slate  color,  the  rest  of 
the  genital  system  is  white.  The  external  orifice  is  behind  the  right  eye 
peduncle.   The  edges  of  the  ovary  are  very  deeply  scalloped. 

The  jaw  has  thirty-one  ribs.  It  is  of  same  type  as  that  herewith  de- 
scribed of  Bui.  Lobbi.  Lingual  membrane  (pi.  I,  fig.  iv)  of  same  type  as 
herewith  described  and  figured  for  Bui.  Lobbi  as  far  as  centrals  and  lat- 
erals (a)  are  concerned.  The  marginal  teeth,  however,  are  quite  different 
from  those  of  that  species.  They  are  quite  like  the  laterals,  excepting 
that  the  cutting  point  Is  very  much  more  produced,  and  somewhat  curved 
towards  the  central  line  of  the  membrane. 

These  peculiar  marginal  teeth  remind  one  of  those  of  Helix  Ghiesbreghti 
as  figured  by  Messrs.  Fischer  and  Crosse.  In  that  species,  however,  the 
notch  Is  on  the  outer,  not  the  inner,  side  of  the  cutting  point. 
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It  will  be  noticed  that  the  cutting  point  on  the  central  tooth  of  B. 
Altoperuvianus  Is  more  produced  than  in  B.  Lobbi,  to  which  I  have  com- 
pared the  dentition. 

Bulimulus  Peruvianus,  Brug.  (Plectostylus.) 

Talcahuana,  Peru.  Museum  of  Comparative  Zoology, 
Cambridge. 

Jaw  and  lingual  dentition  already  described  by  me.  (Proc.  Ac.  Nat. 
Sc.  Phila.,  1874,  58,  pi.  V,  flg.  2.) 
The  genital  system  is*  figured  on  pi.  I,  flg.  vm.  The  testicle  (1)  Is 
.  extremely  large,  apparently  composed  of  aciniform  caeca.  The  epidid- 
ymis (2)  is  long,  very  thick,  and  greatly  convoluted  in  its  whole  course. 
The  ovary  (11)  is  long  and  slender.  The  oviduct  (8)  is  long  and  narrow. 
The  vagina  is  short.  The  short  duct  (16)  of  the  genital  bladder  (9) 
enters  at  Its  upper  end.  The  genital  bladder  is  very  stout,  almost  as 
thick  as  the  oviduct,  tapering  above  gradually  to  a  long  flagellate  point. 
The  penis  sac  (5)  enters  the  vagina  near  its  lower  end.  It  is  smaller  than 
the  genital  bladder,  cylindrical,  tapering  gradually  towards  the  apex, 
where  It  has  a  flagellate  appendix,  into  the  end  of  which,  perhaps,  is 
Inserted  the  retractor  muscle.  The  vas  deferens  enters  the  penis  sac  at  its 
upper  end.  The  external  orifice  of  the  generative  organs  Is  behind  the 
right  eyepeduncle. 

• 

Bulimulus  Lobbi,  Rve.  (Drymasus.) 

Between  Balsas  and  Cajamarca.    Prof.  Orton. 

The  genital  system  Is  quite  similar  to  that  which  I  have  figured  of  B. 
Altoperuvianus  (pi.  I,  flg.  n).  the  ovary  (11),  however,  is  much  larger 
than  in  that  species.  The  testicle  (1)  is  composed  of  short,  bluut  caeca; 
It  lies  near  the  ovary.  The  epididymis  (2)  Is  short.  The  accessory 
gland  (3)  Is  composed  of  several  long,  threadlike  caeca.  The  ovary  is 
long,  equalling  one-third  of  the  oviduct,  and  twice  as  broad.  The  oviduct 
(8)  is  long,  convoluted,  narrow,  with  deeply  scalloped  edges.  The  vagina 
Is  short,  tubular,  receiving  the  duct  of  the  genital  bladder  near  its  top, 
and  the  opening  of  the  penis  sac  just  above  its  base;  between  the  two 
there  is  a  short  decided  expansion,  of  the  vagina.  The  penis  sac  (o)  is 
long  and  slender,  with  a  long,  flagellate  extension,  on  the  end  of  which 
the  retractor  muscle  (6)  is  attached.  The  vas  deferens  (7)  enters  the 
penis  sac  at  about  the  middle  of  its  length.  The  genital  bladder  (9)  Is 
small,  globular,  on  a  delicate  duct  (16)  equalling  In  length  the  vagina  and 
oviduct  combined.  The  external  orifice  of  generation  Is  behind  the  right 
eyepeduncle. 

The  jaw  (pi.  I,  fig.  vi )  is  arcuate,  with  attenuated,  blunt  ends,  thin, 
transparent,  of  the  same  type  as  Is  common  to  Bulimulus,  Cylindrellay 
Amphibulima,  Gaotia,  etc.,  i.  «.,  with  narrow,  distant  ribs,  running  ob- 
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liquely  towards  the  median  line,  so  that  those  of  the  centre  converge 
before  reaching  the  bottom  of  the  plate.  These  ribs  serrate  the  upper 
and  lower  margins.  They  iucrease  in  thickness  gradually  on  their  outer 
edge.  There  are  twenty-one  ribs  on  the  specimen  examined.  The  ma-  • 
terial  of  the  jaw  is  so  thin  on  the  outer  edge  of  the  ribs  that  it  separates 
into  distinct  plates  at  these  points,  when  macerated.  In  some  specimens 
examined  the  ribs  appear  to  be  formed  by  an  actual  overlapping  of  distinct 
plates.  I  have  no  doubt,  however,  of  the  jaw  being  in  one  single  piece, 
divided  by  these  delicate  ribs  into  numerous  plate-like  compartments.  It 
is  not  composite  as  formerly  believed  by  most  authors. 

The  lingual  membrane  (pi.  I,  fig.  1)  is  broad,  vejy  delicate  in  texture  and 
difficult  to  handle.  There  are  numerous  rows  of  about  90-1-90  teeth  each. 
The  centrals  have  a  base  of  attachment  longer  than  wide,  with  lower  lat- 
eral expansions.  The  reflection  has  one  stout  median  cusp,  the  side  cusps 
being  obsolete;  this  cusp  bears  a  short,  rapidly  attenuated,  sharp  cutting 
point,  hot  reaching  the  lower  margin  of  the  base  of  attachment.  The  lat- 
erals are  Of  same  type  as  centrals,  but  unsymmetTlcal,  the  cutting  point, 
however1,  is  very  different  from  that  of  the  centrals,  being  very  broad, 
bluntly  rounded  at  its  end,  oblique,  extending  far  below  the  base  of  at- 
tachment, and  having  on  its  inner  margin,  near  the  blunt  end,  a  promi- 
nent blunt  notch.  The  marginals  are  a  modification  of  the  laterals,  but 
loWer,  with  a  much  more  oblique  cusp,  bearing  a  much  broader  trlfld 
cutting  point,  the  middle  division  very  much  more  produced  than  the  outer 
ones. 

The  figures  represent  a  one  central  with  Its  adjacent  lateral  teeth,  and 
b,  two  marginal  teeth. 

The  lateral  teeth  arc  a  modification  of  the  usual  Helicidat  type  not  before 
observed  by  me.  The  marginal  teeth  are  somewhat  like  those  seen  in 
many  species  of  BuKmulus,  such  as  laiicinctus,  Bahamensis,  auris-leporU, 
papyraceus,  Jonasi,  membranactu*.  They  only  approach,  however,  the 
teeth  of  those  species  in  form. 

BuHmulus  rhodolafynx,  Rve.  (Scutalu$.) 
Northern  Peru.    Prof.  Orton. 

The  genital  organs  were  so  reduced  as  to  be  only  threadlike,  and  not 
sufficiently  developed  to  be  described  as  perfect. 

The  jaw  was  not  examined,  being  of  so  delicate  texture  as  to  be  quite 
destroyed  by  the  action  of  potash. 

The  lingual  membrane  is  long,  narrow.  Teeth  about  40-1-40,  of  the 
usual  type  of  Helicinai  (sec  pi.  I,  fig.  v).  The  central  teeth,  a,  have  one 
median  cusp,  the  outer  cusps  being  obsolete,  the  cutting  point  is  shor 
and  bluntly  pointed.  Lateral  teeth  same  as  centrals,  unsymmetrlcal,  the 
inner  subobsolete  cusp  more  developed.  The  marginals  (b)  are  simple 
modifications  of  the  laterals,  subquadrate,  bicuspid,  each  cusp  with  a 
ong,  oblique,  stout  cutting  point. 
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From  this  description  it  will  be  seen  that  Bxdimulus  rho- 
dolarynx  has  the  type  of  dentition  which  appears  normal  to 
the  Helicince,  in  this  respect  agreeing  with  B.  cinnamomeo- 
Uneatus,  pallidior,  chrysalis y  Guadalupensis,  altematus,  spo- 
radiciis,  dealbalus,  solutus,  sepulcmlis,  durus  and  Peruvianus. 
For  the  species  differing  from  the  common  type  of  HeUcinaz 
dentition,  see  remarks  under  B.  Lobbi. 

Bulimulua  Proteus,  Brod.  (Scutalus.) 
Northern  Peru.    Prof.  Orton. . 

Genitalia  quite  like  thdse  described  and  figured  of  Bui.  Altoperuviauus 
(pi.  I,  fig,  n).  All  the  organs  were  delicate,  almost  threadlike,  and  not 
so  well  developed  as  In  the  species  to  which  I  have  compared  them. 
Orifice  behind  right  eyepeduncle. 

Jaw,  with  28  ribs,  of  same  type  as  herewith  described  for  B.  Lobbi. 

Lingual. membrane  of  same  type, as  Bui.  Altoperuvianuf,  herewith  des- 
cribed. 

Bulimulua  primulans,  Rve.  iMesembrinus.) 
Northern  Peru.    Prof.  Orton. 

The  genitalia  are  like  those  of  Bui.  Proteus  herein  described,  but  the 
ovary  is  orange  colored. 

The  jaw  was  imperfect  and  thus  the  number  of  ribs  cannot  be  given. 
It  is  of  the  same  type,  however,  as  herewith  described  of  Bui.  Lobbi. 

The  lingual  membrane  (pi.  I,  fig.  vii)  is  broad.  Central  teeth  of  same 
type  also  as  in  Bul.Xobbi,  but  much  shorter  and  stouter.  The  lateral 
teeth  of  Bui.  Lobbi  and  B.  Altoperuvianus  arc  wanting  in  this  species, 
their  place  being  entirely  filled  by  marginal  teeth  of  the  form  known  in 
Bid.  laticinctus  (see  Ann.  Lyc.  N.  H.  of  N.  Y.  x,  pi.  I).  The  teeth  are 
subquadrate,  with  a  very  large,  curved,  obliquely  trirJd  cutting  point, 
extending  far  below  the  lower  margin  of  the  base  of  attachment. 

Fig.  a  gives  one  central  tooth  with  the  two  adjacent  mar- 
ginals ;  fig.  b  an  extreme  marginal.  The  latter  will  be  seeu 
to  be  rather  narrower  than  those  nearer  the  median  line  of 
the  membrane. 

Orthalious  obduotus,  Shuttl. 
Islands  in  Bay  of.  Panama,  Mr.  McNiel. 

Jaw  as  usual  in  the  genus.  Lingual  membrane  (pi.  VI,  flg.  in)  as  usual 
in  the  genus.   Teeth  about  06-1-96.   The  side  spurs  to  the  cusps  (rep- 
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resenting  the  side  cusps  of  the  usual  Helicince  type)  are  not  present  on 
the  first  laterals,  but  are  conspicuous  on  those  farther  removed,  as  shown 
In  figure  b  of  the  seventh  lateral  tooth. 

Or th aliens  gallina-sultana,  Chemn. 
Maranon,  Peru.    Prof.  Orton. 

An  opportunity  having  been  given  me  by  the  kindness  of 
my  friend,  Mr.  Thomas  Bland,  of  examining  the  animal  of 
Orlhalicus  gallina-sultana,  Chemn.,  I  here  give  descriptions 
of  its  genital  system  and  lingual  dentition.  It  will  be  seen 
that  my  figures  of  the  latter  do  not  agree  with  those  published 
by  Troschel  (Arch,  fllr  Nat.,  1849,  pi.  iv,  fig.  3),  at  least 
so  far  as  centrals  and  laterals  are  concerned,  these  teeth  not 
being  represented  in  Troschers  plate.  It  must  be  borne  in 
mind,  however,  that  at  that  early  date,  the  membranes  were 
not  so  carefully  studied  as  at  present,  and  consequently  the 
peculiarity  of  these  teeth  may  have  been  overlooked  by 
Troschel.  Of  the  identity  of  the  specimen  examined  by  me, 
there  can  be  no  doubt. 

The  jaw  (pi.  IV,  flg.  E)  Is  of  the  type  usual  in  Orthalicug  and  Liguus,  but 
up  to  the  present  time  never  observed  in  any  other  genus.  It  is  com- 
posite, its  separate  plates  being  apparently  soldered  firmly  at  their  upper 
portions,  where,  indeed,  they  seem  collectively  to  form  a  jaw  In  a  single 
piece  as  in  Helix,  etc.,  but  at  their  lower  portion  positively  detached  and 
free,  imbricated  one  upon  another.  The  jaw  may  in  one  sense  be  said  to 
be  \n&  single  piece,  as  argued  recently  by  Messrs.  Fischer  and  Crosse, 
(Moll.  Mex.  et  Guat.),  but  with  equal  correctness  It  may  surely  be  said 
to  be  composite,  as  the  amalgamation  of  the  upper  portion  is  produced 
by  the  jotuiug  of  absolutely  separate  pieces.  There  are  fifteen  of  these 
plates,  the  three  upper  central  ones  apparently  lying  upon  the  fourth, 
which  is  very  broad  and  extends  from  the  upper  to  the  lower  margin  of 
the  jaw.  The  jaw  is  strongly  arched,  with  attenuated,  blunt  ends.  There 
are  well  marked  perpendicular  grooves  upon  the  anterior  surface  of  many 
of  the  plates. 

The  lingual  membrane  (pi.  IV,  flg.  A-C)  Is  very  broad  (13  mill.),  for  its 
length  (16  mill.).  The  rows  of  teeth  are  arranged  in  a  backward  curve 
from  the  median  line  for  a  short  distance,  and  then  run  obliquely  to  the 
outer  margin  of  the  membrane.  The  central  teeth  have  a  long  and  rather 
narrow  base  of  attachment,  squarely  truncated  at  the  top,  Incurved  with 
slight  lateral  expansions  at  the  base.  The  reflected  portion  bears  one 
stout,  median  cusp,  the  side  cusps  being  subobsolete.   This  cusp  bears  a 
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long,  stout,  lance-llke  catting  point,  extending  below  the  base  of  attach- 
ment to  a  sharp  point,  and  bearing  at  the  centre  of  its  length  on  each  side 
a  prominent,  subobsolete,  blunt  spur.  There  are  three  lateral  teeth  of 
the  name  type  as  the  centrals,  but  made  unsymmctrical  by  the  suppres- 
sion of  the  inner  lower  lateral  expansion  to  the  base  of  attachment,  and 
the  inner  subobsolete  lateral  spur  to  the  cutting  point.  The  fourth  tooth 
from  the  central  tooth  changes  suddenly  into  a  marginal  tooth  of  the  form 
common  in  Orthalicus,  i.e.,  a  long,  stout,  subquadrate  base  of  attachment 
with  fringed  lower  margin,  bearing  at  its  lower  portion,  a  broad,  bluntly 
rounded  subobsolete  cusp,  from  which  springs  a  short,  widely  expanded, 
broad,  bluntly  rounded,  gouge  shaped  cutting  point,  which  has  a  small, 
outer,  lateral  spur  of  the  same  bluntly  rounded  form.  This  form  of  mar- 
ginal teeth  runs  quite  to  the  edge  of  the  membrane,  those  nearer  the 
outer  edge  being  smaller,  more  widely  separated,  and  in  more  oblique  and 
more  widely  separated  rows. 

Fig.  A  gives  a  central  tooth  with  adjacent  teeth  to  the  fifth  tooth  on 
one  side,  and  only  one  lateral  on  the  other  side ;  fig.  C  gives  the  eighth 
tooth;  fig.  D  two  extreme  marginals;  fig.  B  an  extreme  marginal  in 
profile. 

The  count  of  the  teeth  in  one  transverse  row  is  over  108-1-108. 

Peculiar  as  this  form  of  dentition  seems,  it  has  already  been  noticed  in 
Liguus  virgineu8.  (See  Am.  Journ.  Conch.,  VI,  209,  fig.  3,  4,  and  below 
pi.  III).  That  species  differs  widely,  however,  In  the  lesser  size  of  its 
membrane  (10  X  4i  mill.),  the  smaller  count  of  the  teeth,  40-1-40,  and 
in  having  but  two  well  marked  laterals.  That  species  also  has  several 
teeth  intermediate  between  the  laterals  and  marginals  which  vary  greatly 
on  different  parts  of  the  membrane. 

This  form  of  dentition  is  very  instructive  in  showing  the 
modification  of  the  type  usual  to  the  Helicinas.  The  central 
teeth  may  be  said  to  be  obsoletely  tricuspid,  and  the  side 
spurs  to  the  greatly  produced  cutting  point  are  but  a  modifi- 
cation of  the  usual  cutting  points  on  the  side  cusps  of  the 
Helicince.  The  lateral  teeth  are  in  the  same  way  but  a  modi- 
fication of  the  usual  bicuspid  laterals  of  the  Helicince.  The 
marginal  teeth  are  more  abnormal  in  form,  but  they  still  are 
but  modified  from  the  laterals  by  the  expansion,  bluntly 
rounding  and  shortening  of  the  cusps,  and  by  the  still  greater 
expansion,  shortening  and  bluntly  rounding  of  the  cutting 
points.  In  Orthalicus  iostomus,  melanochilust  undatus  and 
Liguua  fcmciolus,  this  process  of  suppressing  the  usually 
decided  cusps  and  cutting  points  is  extended  equally  to  the 
central  and  lateral  teeth.    Other  species  show  the  same  aber- 
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rant  form  of  centrals  and  laterals,  as  Bulimulus  autisleporis^ 
(Mai.  Blatt.,  XV,  pi.  v,  fig.  8).  In  less  degree  arc  the 
laterals  modified  from  the  usual  Hdicinae  typo  in  Simpulopsis 
sulculosa  (ib.  fig.  10)  as  to  the  cutting  poiuts,  and  in  the 
same  particular  in  Bulimus  Peruvianus  (Proc.  Ac.  Nat.  Sc. 
Phila.,  1874,  pi.  v,  fig.  2).  No  doubt  future  research  will 
bring  to  light  a  complete  series  of  teeth  in  land  shells,  show- 
ing a  gradual  modification  in  different  directions  of  the  nor- 
mal tricuspid  and  bicuspid  type. 

There  seem  no  peculiar  characters  to  the  respiratory,  digestive  and 
nervous  system  of  the  animal.  The  genitalia  are  figured  on  plate  IV,  flg. 
F.  The  external  orifice  Is  behind  the  right  eyepeduncle.  The  testicle  (l) 
Is  as  usual  in  the  Helicince  embedded  in  the  lobe  of  the  liver  occupying 
the  extreme  apex  of  the  spire  of  the  shell ;  It  is  composed  of  fasciculi  of 
short,  stout,  blunt  cieca.  The  epididymis  (2)  is  short,  convoluted  as 
usual.  The  accessory  glaud  (3)  is  on  a  short  threadlike  peduncle.  The 
ovary  (11)  is  very  large,  tongue  shaped,  lobulatcd  above  and  decidedly 
spongelike  in  Its  division  on  its  ooucave  side.  The  oviduct  (8)  is  long, 
narrow,  convoluted.  The  genital  bladder  (9)  is  large  and  oval,  on  a  long 
duct  (16)  which  in  its  natural  position  is  adherent  to  the  oviduct  In  its 
entire  length :  it  is  much  larger  in  its  lower  third,  equalling  the  stout 
vagina,  near  whose  middle  it  enters ;  below  this  point  the  vagina  becomes 
very  stout.  The  penis  is  cylindrical,  about  as  long  as  the  vagina,  tapering 
rather  abruptly  to  Its  apex,  where  is  inserted  a  long,  delicate,  retractor 
muscle  (6),  which  resembles  a  flagcllum.  The  vas  deferens  (7)  enters 
the  penis  on  its  side,  near  its  summit.  There  are  no  accessory  organs. 
The  penis  (o)  does  not  appear  to  enter  a  common  duct  of  male  and  female 
organs,  but  to  have  a  separate  opening  of  its  owu. 

The  general  arrangement  of  the  genitalia  is  like  that  of  0.  undatus, 
(see  this  paper),  0.  longus  and  iostomus  (Fischer  and  Crosse),  Liguus 
fasciatus  (Leldy),  and  L.  tirgineus,  see  below.  The  last  four,  however, 
have  a  single  multifld  vesicle,  which  I  failed  to  detect  in  0.  gallina-sul- 
tann  ;  and  from  them  all  there  is  ample  specific  difference  in  the  size  of  the 
ovary,  the  shape  and  size  of  the  penis  sac,  and  the  size  of  the  duct  of  the 
genital  bladder,  near  Its  base. 

It  may  fairly  be  assumed  that  no  generic  difference  exists  between  the 
genitalia  of  Orthalkus  and  Liguus. 

These  remarks  are  suggested  by  tire  treatment  of  Liguus 
fasciatus  by  Messrs.  Fischer  and  Crosse  (Moll.  Mex.  et 
Guat.).  On  account  of  the  resemblance  in  dentition  to 
the  species  of  Orthalicus  known  to  them  rather  than  to  the 
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allied  Liguus  Virgineus,  these  authors  place  Liguus  fasciatus 
in  Orthalicus,  under  the  subgeneric  name  of  Orfhalicinus. 
The  same  reasoning  will  now  oblige  them  to  place  Ortha- 
licus gallinasultana  in  the  genus  Liguus,  for  its  dentition 
resembles  that  of  L,  virgineus  and  not  that  of  the  other 
known  species  of  Orthalicus.  It  appears  to  me  much  better 
to  wait  till  mofo  Is  known  of  the  dentition  of  Orthalicus , 
before  we  consider  the  teeth  as  reliable  generic  characters. 

Orthalicus  undatus,  Brug. 

It  will  be  interesting  in.  connection  with  my  comparison 
of  Orthalicus  and  Liguus  to  state  that  having  had  an  oppor- 
tunity of  dissecting  six  specimens  of  this  species,  from 
Jamaica,  I  found  the  genitalia  constantly  agreeing  with 
Lchmann's  fig.  in  Malak.,  Blatt.,  1864,  pi.  i,  fig.  4.  There  is 
no  multifid  vesicle  on  the  penis  as  in  the  species  of  OrthaU 
icus  figured  by  Fischer  aud  Crosse  (Moll.  Mex.).  With  this 
exception,  the  gonitalia  are  quite  like  those  figured  by  Leidy 
for  Liguus  fasciatus  (Terr.  Moll.  U.  S.  I.  pi.  v). 

It  will  be  seen  above  that  Orthalicus  gallinasultana  is  also 
characterized  by  the  want  of  the  multifid  vesicle. 

Liguus  virgineus,  Lin. 

Aux  Cayes,  Haiti.    Mr.  Robert  Swift. 

In  connection  with  my  friend,  Mr.  Thomas  Bland,  I  have 
already  described  the  jaw  (L.  and  F.  W.  Shells  N.  A.,  I,  p. 
312,  fig.  364)  and  lingual  membrane  (Am.  Journ.  Conch. VI, 
209,  figs.  3,4)  of  this  species.  The  membrane  having  become 
still  more  interesting  from  its  resemblance  in  some  respects 
to  that  of  Orthalicus  gallinasultana,  Chemn.,  lately  examined, 
I  have  given  the  accompanying  more  detailed  illustrations 
(pi.  III). 

There  is,  it  appears,  considerable  variation  in  the  development  of  the 
cutting  points  of  the  central  and  lateral  teeth,  and  the  cusps  of  the  first 
marginals,  on  different  parts  of  the  membrane.  Fig.  D  is  taken  from  the 
most  perfect  portion  of  the  membrane,  the  most  anterior  portion.  Fig. 
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A  Is  taken  from  the  least  developed,  or  posterior  end  of  the  membrane. 
Figs.  B  and  C  are  drawu  from  Intermediate  points,  the  former  from  near 
the  centre. 

Marginal  teeth  from  various  points  of  the  membrane  are  figured  in  E 
and  G,  each  tooth  being  numbered  from  the  median  line.  Fig.  F  shows 
an  extreme  marginal  in  profile. 

Near  the  outer  edges  of  the  membrane  the  teeth  are  not  only  much 
smaller,  and  arranged  more  obliquely,  but  they  are  more  separated  from 
each  other  on  the  same  transverse  row,  and  the  rows  themselves  are  not 
so  crowded  together  as  In  the  portions  of  the  membrane  nearer  the 
centre. 

On  dissecting  the  animal  I  found  nothing  of  peculiar  interest  In  the 
digestive,  respiratory  or  nervous  systems.  There  appeared  to  be  the 
same  general  arrangement  as  figured  by  Dr.  Lcidy  (Terr.  Moll.  U.  S.,  I, 
pi.  v)  for  the  allied  species,  L.  fasciatua.  The  same  may  be  said  of  the 
generative  organs,  which,  however,  I  have  figured  (pi.  IV,  fig.  G)  to  com- 
pare with  the  figure  I  have  given  of  the  same  organs  in  Orthalicus  gull  inn- 
sultana.  The  external  orifice  of  generation  is  close  behind  the  right 
eyepcduncle.  The  testicle,  epididymis  and  ovary  were  separated  from 
the  specimen  examined.  The  oviduct  (8)  is  long,  narrow,  greatly  convo- 
luted. The  genital  bladder  (9)  Is  small  and  globose;  its  duct  (1G)  is  long 
and  narrow;  in  Its  natural  position  it  lies  close  against  the  oviduct:  as 
the  duct  joins  the  vagina  it  becomes  enlarged  to  the  size  of  the  latter 
which  it  enters  at  its  upper  third.  The  vagina  is  very  wide  below  this 
junction.  The  vas  deferens  (7)  runs  as  usual  along  the  side  of  the  vagina 
to  Its  base,  and  thence  to  the  summit  of  the  penis  where  it  enters.  The 
penis  sac  (5)  is  long,  slender,  cylindrical,  narrowing  at  its  apex,  into 
which  is  inserted  a  long  delicate  retractor  muscle  (6)  which  might  be  con- 
sidered a  flagellura :  the  penis  does  dot  seem  to  enter  the  vagina,  but  to 
have  an  independent  opening  of  its  own.  Near  its  base  it  bears  upon  a 
short  pedicle,  a  single  prostate  gland,  a  multifld  vesicle  of  the  same  type 
as  figured  by  Dr.  Leidy  in  L.fasciatus,  composed  of  about  six  short,  ovate, 
detached  lobes. 

Thus  it  will  be  seen  that  Liguus  virgineus  agrees  in  its 
genitalia  with  the  allied  species,  L.fasciatus,  but  differs  in 
its  shell,  and  in  its  lingual  dentition.  No  generic  value  oau 
be  placed  upon  this  last  character,  however,  for  while  L. 
fascialus  resembles  in  its  dentition  Orthalicus  undalus,  me- 
lanochilus,  and  iostomus,  its  allied  species  L.  virgineus  is 
characterized  by  a  widely  different  dentition,  which  is  shared 
on  the  other  hand  in  a  great  measure  by  Orthalicus  gallina- 
sultana.  From  our  present  knowledge  wo  are  forced  to  be- 
lieve that  lingual  dentition  will  furnish  no  guide  to  the 
geueric  distinction  between  Orthalicus  and  Liguus. 
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The  tail  of  the  animal  is  very  long  and  pointed.  There 
is  no  distinct  locomotive  disk  to  the  foot. 

Suooinea  obliqua,  Say. 

A  specimen  from  New  York,  received  from  Dr.  James 
Lewis,  furnished  the  jaw  and  Ungual  membrane  here  de- 
scribed. 

Jaw  of  shape  usual  in  the  genus,  with  the  quadrate  accessory  plate. 
Cutting  edge  with  a  prominent  median  projection.  Anterior  surface  with 
decided  stout  ribs  denticulating  the  cutting  edge;  one  specimen  had 
three  broad  and  two  intervening  narrow  ribs:  another  specimen  has 
seven  ribs. 

Lingual  membrane  long  and  narrow.  Teeth  about  43-1-43.  Centrals 
subquadrate,  tricuspid,  the  middle  cusp  long  and  stout.  Laterals  longer 
than  wide,  bicuspid,  the  third,  inner  cusp  being  only  rudimentary. 
Marginals  a  modification  of  the  laterals,  with  one  long,  slender  inner 
cusp,  and  two  short,  slender  outer  cusps.  The  cusps  of  all  the  teeth 
bear  sharp  cutting  points. 

In  Terrestrial  Mollusks  of  United  States,  vol.  I,  pi.  xiii, 
fig*  3|  a  jaw  is  figured  as  that  of  Succinea  ovalis.  It  no 
doubt  represents  rather  that  of  the  true  obliqua,  Say,  than  of 
Succ.  ovalis,  Gld.  not  Say.  The  jaw  of  the  latter  is  figured 
in  L.  and  F.  W.  Shells  of  N.  A.,  I,  p.  258.  Tho  figure  of 
genitalia  given  by  Dr.  Leidy  on  the  plate  referred  to  cor- 
rectly represents  that  of  8.  obliqua. 

EXPLANATION  OF  THE  PLATES. 

The  figures  of  genitalia  all  have  the  same  references : 

1.  The  testicle. 

2.  The  epididymis. 

3.  The  accessory  gland  of  the  last. 

4.  The  prostate. 

5.  The  sac  of  tho  penis. 

6.  The  retractor  muscle  of  the  penis. 

7.  The  vas  deferens. 

8.  The  oviduct. 

9.  The  genital  bladder. 

10.  The  external  orifice  of  the  organs. 

11.  The  ovary. 

12.  The  prepuce. 
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13.  The  vaginal  prostate. 
13a.  flagellum  to  same. 

13b.  accessory  gland  to  same. 

13c.  accessory  duct  to  same. 

13d.  same  as  last  with  globular  organ. 

14.  The  dart  sac. 

15.  The  flagellum. 

1G.    The  duct  of  the  genital  bladder. 


In  the  figures  of  dentition  it  will  be  understood  that  the  general  inten- 
tion Is  to  give  (a)  one  central  tooth  with  its  adjoining  lateral,  and  (6)  one 
or  two  marginal  teeth.  The  numbers  of  the  teeth  refer  to  their  position  in 
counting  from  the  median  line  of  the  membrane.  This  arrangement  gives 
as  good  an  idea  of  the  characters  of  the  dentition  as  my  space  will  allow. 


Plate  I. 

Fig. 

I.  Bulimulus  Lobbi,  lire.   Dentition ;  a,  lateral  teeth  :  b,  extreme  marginal  teeth. 
II.  Bulhnulus  Altopernrianus,  Rve.  Genitalia. 

III.  Bultmus  foveolatus,  Rye.  a,  central  and  lateral  teeth :  b,  extreme  i 

IV.  Dentition  of  II.  b,  extreme  marginals. 
V.  Bulimulus  rhodolarynx,  Rve.  6,  marginals— first  and 

VI.  Jaw  of  I. 

VIL  Bullmulua  primularis,  Rre.   b,  extreme  marginal  tooth. 
VIII.  Bulimulus  Peruvlanus,  Brug. 


Plate  II. 

Pio. 

I.  Pallifora  Wethorbyi.  Jaw. 

II.  Samd;  dentition,  a.  central  and  lateral  teeth !  b,  marginal  teeth. 

III.  Cylindrella  brevls,  Pfr.  Genitalia. 

IV.  Zonitcs  sculptilis.  Bland.   Dentition ;  b,  extreme  marginals. 
V.  Bulimus  auris-sileni.  Born.  Genitalia. 

VI.  Helix  nncleola,  Rang.  Genitalia. 
VII.  Cylindrella  sanguinca,  Pfr.  Genitalin. 

VIII.  Strophia  iostoma.  Pfr.  Dentition ;  a,  central  and  lateral  teeth :  6,  marginal  tooth : 
e,  extreme  marginal  tooth. 
IX.  Helix  discolor,  Per.  Genitalia. 


Plate  IH. 

Fio. 

Lingual  dentition  ot  Liguut  rirgineus,  Lin. 

A.  From  the  least  developed  end  of  the  membrane.  The  central  tooth  with  the  two 

lateral  teeth  and  three  marginal  teeth. 

B.  From  near  the  centre  of  the  membrane. 

C.  From  near  the  anterior  end  of  the  membrane ;  portions  of  two  adjacent  rows  of 

teoth. 

D.  From  still  nearer  the  anterior  end  of  the  membrane,  u 

E.  Marginals  from  the  same  end  ot  the  membrane  as  the  last. 

F.  Extreme  margins!  in  profile. 

G. 
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Plate  IV. 

A.  Lingual  dentition  of  Orthalicui  gallina-tultana 

B.  A  marginal  tooth  of  the  same  in  profile. 

C.  The  same.  The  eighth  from  the  median  line. 


D. 

£.  The  same.  Jaw. 
F.  The  same.  Genitalia. 
G. 


Plate  V. 

Fio.  Genitalia  and  Dentition  of 

L  Zonites  inornatus.  Say. 
II.  Zonites  friabilis. 

III.  Helix  Troostiana,  Lea. 

IV.  Helix  clausa,  Say. 

V.  Hells  rufo-aplcata,  Poey. 
VI.  Dentition  of  III. 
VII.  Helix  Pennsylvania,  Green. 
VIII.  Helix  nuxdenticulata,  Chemn. 
IX.  Helix  Josephine,  Fe>. 

X.  Geomalacus  maculosa 8,  Allm.  . 

Plate  VI. 


I.  HtUx  Clarki  Lea.    Lingual  dentition,  o,  central  and  lateral  tooth;  b,  marginal 

tooth.  See  also  flg.  v  for  extreme  marginals. 

II.  Helix  Sttarntiana.  Gabb.  Genitalia. 

HI.  Orthotic**  obductu*,  Shuttl.  Lingual  dentition;  a,  central  and  lateral  teeth;  6, 

the  seventh  tooth :  c,  extreme  marginal  teeth. 
IV.  Helix  Tratki,  Lea.  A  portion  of  the  genital  system,  showing  vaginal  prostate. 
V.  Seel. 

VI.  Sameaal.  Genitalia. 

VII.  Htlix  Weihtrbyi ;  Bland.    Lingual  dentition ;  a,  central  and  lateral  teeth  b,  first 

i: 


Note  on  the  Jaw  of  Partula. 

Having  lately  received  through  the  kindness  of  Dr.  W. 
D.  Hartmanu  a  number  of  Partula  preserved  in  alcohol,  I 
am  preparing  a  description  of  their  lingual  dentition,  geni- 
talia and  jaw.  The  latter  is  the  most  important  point  to  be 
studied,  this  organ  never  having  been  described,  I  now, 
therefore,  give  the  following  particulars  : 

In  P.  /uaea,  Pease,  umbilicata,  Pease  and  tirginea,  Pease,  it  Is  very  thin 
and  transparent;  arcuate  with  attenuated  ends;  cutting  margin  with  a 
broad  very  slight  median  prominence;  anterior  surface  with  numerous 
(over  60  in  viryinea)  very  delicate,  separated  ribs,  slightly  tlenticulating 
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either  margin,  those  of  the  centre  converging  and  meeting  before  reach- 
ing the  lower  margin,  as  in  Cylindrtlla,  Ac.  The  jaw  appears  therefore 
to  be  of  the  same  type  as  In  Bulimulus,  Gceotis,  Amphibulima,  CylindreUa, 
Macroeeramus  and  Pineria.  The  ribs,  however,  are  in  Partula  exceed- 
ingly flne. 

The  lingual  dentition  of  the  species  mentioned  above  is  the  same  as 
figured  by  Heynemann  (Mall.  Blntt.  1867,  pi.  i,  fig.  1,)  excepting  that  I 
detect  distinct  cutting  points  to  the  side  cusps  of  the  central  teeth,  not 
figured  by  him. 


V. — Notes  on  the  Upper  Coal  Measures  of  West  Virginia 

and  Pennsylvania. 

By  I.  C.  WHITE. 
Read  May  25th,  1874. 

In  this  paper  I  propose  to  describe  that  part  of  the  coal 
measures  known  as  the  Upper  Barren  Group,  and  also  to 
make  such  remarks  ou  the  Upper  Coal  Group  proper,  as 
may  be  deemed  of  interest. 

The  district  under  consideration  includes  portions  of  Mo- 
nongalia, Marion,  Marshall,  and  Ohio  counties,  W.  Va.,  and 
Green  Co.,  Penn. ;  and  the  section  extends  from  the  Pitts- 
burgh coal  on  the  Monongahela  River  near  Morgantown,  W. 
Va.,  across  the  basin  to  the  same  coal  near  the  Ohio  at 
Wheeling. 

Almost  midway  between  Morgantown  and  Wheeling, 
there  rises  in  Pennsylvania,  and  extends  south  into  West 
Virginia,  what  is  locally  knowu  as  the  "Dividing  Ridge," 
since  it  forms  the  watershed  between  the  tributaries  of  the 
Monongahela,  and  those  of  the  Ohio. 

This  seems  to  occupy  the  mediau  line  of  a  gentle  uplift, 
or  anticlinal  axis,  which  passes  across  the  coal  measures  from 
north  to  south.  As  a  consequence  of  this  anticlinal,  about 
fifteen  miles  west  of  Laurel  Hill,  we  fiud  the  dip  changing, 
and  thenceforward  the  strata  rise  gently  westward  until  the 
"Dividing  Ridge"  is  crossed,  beyond  which,  the  dip  is  again 
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northwestward,  to  within  ten  miles  of  Wheeling,  when 
the  strata  again  rise  and  soon  bring  the  Pittsburg  coal  to 
the  surface. 

On  the  eastern  flank  of  the  "Dividing  Ridge,"  Duukard 
creek  rises,  and  flows  a  little  north  of  cast,  reaching  the  Mo- 
nongahela  two  miles  above  Greensboro,  Penn.  The  eastern 
section  was  made  along  this  stream. 

On  the  opposite  side  of  the  ridge  and  a  few  miles  uorth, 
Wheeling  creek  rises,  and,  following  a  southwesterly  direc- 
tion, enters  the  Ohio  at  Wheeling.  The  western  section, 
commencing  on  the  south  fork,  was  taken  on  this  stream. 

For  the  sake  of  a  ready  comparison  we  give  both  sections 
together,  but  will  confine  our  remarks  chiefly  to  the  eastern 
one. 

No.  I  is  the  eastern  or  Dunkard  creek  section. 
No.  II  is  the  western  or  Wheeling  creek  section. 


i. 


ii. 


1.  Sandstone  and  shales   300' 

2.  Limestone   1J' 

3.  8hal7  sandstone   100' 

4.  Coal   M|a 

5.  Sandstone   95' 

6.  Coal   U-2' 

7.  Shale  and  sandstone   85' 

8.  Limestone   3' 

9.  Shale   40' 

10.  CoaL  1-1  J' 

11.  Shale   10* 

IS.  Limestone   2' 

13.  Shale   40' 

14.  Coal,  » Brownsville"  2-34/ 

15.  Shale   20' 

16.  Coal   I' 

17.  Shale   15' 

18.  Sandstone  45-50' 

19.  Coal.  "Waynesburg"   4-©' 

  15' 


1.  Shales  

2.  Limestone  

3.  Shales  and  Sandstones. 

4.  Coal  

5.  Shale  

6.  Limestone  

7.  Ued  shale  

8.  Sandstone  and  shales.. 

9.  Coal  

10.  Sandstone  

11.  Limestone  

12.  Shaly  sandstone  

13.  Shale  

14.  Black  slate  

15.  Shale  

16.  Coal,  "Brownsville"... 

17.  Shale  

18.  Coal  

1!>.  Shale  


100' 

r 

200 

I* 
85' 

8' 
18' 
40' 

I1 
30' 

6' 
25' 
15' 

li' 
2' 
2' 

lo- 
ll' 

12' 
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i. 


-i — 


 11 — 


■  ■ 


21.  Shale. 


23.  Shale  

24.  Sandstone  

25.  Limestone  .... 

26.  Sandstone  .... 

27.  Limestone  

28.  Sandstone  

29.  Limestone  

30.  Sandstone  

81.  Limestone  

33.  Shale  

33.  Sandstone...... 

34.  Seteictly  Coal. 

35.  Shale  


37. 


3W.  Rtdttone  Coal... 

40.  Limestone  

41.  Shale  

43.  THttiburg  Coal. 


8 
5' 
4* 
15' 
30' 
35' 
0' 
15' 
7* 
10' 
8' 
12' 
31* 
5' 
8* 
V 
10' 
22' 
4' 
12* 
8' 
14* 


21.  Shale. 


23. 
24. 
25. 
20. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
89. 
40. 
41. 
42. 
43. 
44. 
45. 


Sandstone   15' 

Limestone;   2' 

Sandstone  26-30' 

Coal,  "  Waynesuurg"   24-4' 

Fire  clay   3' 

Sandstone   7' 

Shale  with  Iron  nodules   3' 

Limestone   li' 

Shale   2' 

Limestone   1' 

Shale.   li' 

Limestone   5' 

Shales  with  limestone   35' 

Limestone   1' 

  2 

  3' 

Shale   30' 

Limestone   2j* 

Shale   8' 

  n* 

  10' 


Scicickly  Coal. . 


47.  Shale  

48.  Retlitone  Coal...... 

49.  FireClay  

50.  Limestone  

51.  PittMburg  Coal  


Cin 
SO* 

3' 
4in 

2* 
18' 
7-8 


III. 

Total  thickneaeof  Upper  Barren  Group  in  Sec.  I,  800  feet;  in  Seo.  II.  5M  feet. 
,.         i«       «i      it      coal        M     "     M    "  340    44    "    "   44  278  44 


Total  1,140  fcet        Total  822  I 

The  measurements  in  No.  1,  from  the  Waynesburg  coal  to 
the  Pittsburg,  are  taken  from  a  paper  on  the  Upper  Coal 
Measures,  by  Prof.  Jno.  J.  Stevenson. 
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It  should  bo  remarked  that  great  difficulty  was  experieuced 
in  making  these  sections,  owing  to  the  fact  that  good  ex- 
posures are  rare,  since  the  sandstones  and  shales  of  the 
Upper  Barren  Group  disintegrate  so  readily  as  soon  to  con- 
ceal themselves  aud  all  other  strata  in  their  own  debris. 

The  sections  speak  for  themselves  in  showing  the  well 
known  fact,  that  the  coals  and  sandstones  thin  out  toward 
the  west,  while  the  limestones  thicken  up.  Their  contrast 
in  this  respect  is  remarkable.  In  the  description  which  fol- 
lows, section  No.  I  is  always  meant  where  no  reference  is 
made  to  No.  II. 

Prof.  H.  D.  Rogers  in  his  Pennsylvania  Report  intimates 
that  possibly  somewhere  in  the  highest  hills  of  the  series  in 
Greene  Co.,  Pa.,  Permian  types  of  fossils  may  yet  be  dis- 
covered. Without  desiring  to  discourage  future  observers 
in  searching  for  such  forms,  I  can  only  say  that  I  made  a 
diligent  search,  not  only  in  the  highest  hills  found  by  me  in 
Greene  Co.,  Pa.,  but  also  in  those  of  West  Virginia,  and  as 
a  result  failed  to  discover  a  fossil  animal  or  plant  of  any 
type  above  No.  5  of  Sec.  I.  These  upper  sandstones  and 
shales  are  very  coarse,  giving  evidence  of  having  been  de- 
posited by  pretty  strong  currents. 

No.  2  is  the  highest  limestone  found  by  me ;  it  is  rather 
impure,  but  has  been  burned  for  lime  in  a  few  instances.  On 
account  of  its  elevation,  it  is  frequently  found  strewn  over 
the  ground  on  some  of  the  summits  of  hills,  and  is  locally 
known  as  the  "Ridge"  limestone.  It  is  seen  near  the  top  of 
the  hill  on  the  road  from  Tom's  Run  to  Wheeling  creek,  and 
also  300  feet  below  Ilunsucker's  Knob,  four  miles  northeast 
of  Burton,  B.  &  O.  R.  R.,  where  Sec.  I  begins. 

No.  4  is  the  first  coal  that  we  meet  writh.  Though  a  small 
vein,  it  is  remarkably  pure,  and  has  frequently  been  used  by 
the  blacksmiths  in  the  vicinity.  Jno.  Taylor,  near  the  head 
of  Dunkard,  has  procured  his  fuel  from  it  for  some  time,  and 
says  it  is  an  excellent  coal.  It  is  the  same  as  No.  4  of  Sec. 
II,  which  appears  near  Perry  Moore's  on  Wheeling  creek. 

Jolt,  1874.  4  Ann.  Lyc.  Nat.  niST.,  Vol.  xt. 


Digitized  by  Google 


» 


50  Upper  Coal  Measures  of 

No.  6  is  the  highest  coal  that  has  been  mined,  the  one 
above  it  having  been  worked  by  stripping.  This  bed  was 
mined  some  years  ago  on  Mr.  Grim's  property,  on  Pumpkin 
Run,  Monongalia  Co.,  W.  Va.,  to  supply  fuel  for  Mr.  Jno. 
Lautz's  steam  mill,  one-half  mile  below.  At  this  opening 
the  dip  is  southeast.  Mr.  Franklin  Taylor,  one  mile  and 
one-half  above  Jolly  town,  Greene  Co.,  Penn.,  has  procured 
his  fuel  from  it  for  several  years.  One  mile  above  this  point 
it  is  seen  on  land  of  Mr.  Thos.  White.  It  is  doubtless  iden- 
tical with  No.  9  of  Sec.  II,  which  has  been  worked  by  Mr. 
Leals,  on  Wheeling  creek.  It  is  quite  sulphurous,  and  too 
impure  to  be  used  for  smithing. 

The  shale  above  this  coal  is  interesting,  as  it  is  the  highest 
horizon  at  which  fossil  plants  have  yet  been  discovered.  Ou 
land  now  owned  by  Mr.  Shriver,  two  miles  from  West  War- 
ren, Monongalia  Co.,  W.  Va.,  I  found  some  impressions  of 
what  seems  to  be  a  lJecopteris,  but  they  are  not  well  enough 
preserved  for  specific  determination.  This  is  the  only  local- 
ity found  by  me,  though  doubtless  others  exist. 

No.  8  is  the  purest  limestone  found  in  the  Upper  Barren 
Group  on  the  eastern  side.  It  first  appears  above  the  sur- 
face one  mile  above  Kent's  Mills  on  Dunkard  creek ;  from 
this  point  it  is  easily  traced  down  the  stream  to  near  Mt. 
Morris,  Greene  Co.,  Penn. 

Coal  No.  10  is  very  impure,  consisting  merely  of  bitumi- 
nous slate  in  many  places.  Mr.  Jacob  Minor  has  opened 
this  coal  near  the  creek  bank,  one  mile  above  Blacksville, 
Monongalia  Co.  ;  it  is  here  sixteen  inches  thick.  The  smut 
of  this  coal  is  seen  all  along  the  road  from  Mr.  Minor's  to 
New  Brownsville,  a  distance  of  five  miles.  It  seems  to  have 
no  representative  in  the  western  section.  In  the  shale  above 
it  were  found  some  very  good  impressions  of  Neuropleris 
Loschii. 

No.  12  is  a  very  impure  limestone,  and  is  constantly  asso- 
ciated with  coal  No.  10. 

Coal  No.  14.    This  coal,  the  most  important  one  in  the 


Digitized  by  Google 


West  Virginia  and  Pennsylvania 


51 


Group,  has  its  greatest  development  about  one  mile  below 
Brownsville,  Monongalia  Co.,  W.  Va.,  and  from  this  fact  I 
have  given  it  the  name  of  "Brownsville  coal."  The  first 
opening  in  this  coal,  as  we  tmvel  down  Dunkard,  i*  Mr. 
Abraham  Tenant's,  nearly  a  mile  below  Brownsville.  Mr. 
Alpheus  Brown,  the  proprietor  of  Brown's  Mills  on  the 
other  side  of  the  creek,  has  also  an  opening  in  this  vein. 
Hon.  Wiu.  Price  has  opened  the  same  bed  two  miles  below. 
The  following  section  from  Price's  bank  is  typical  of  the 
openings  in  this  locality: — bituminous  shale,  2  ft.;  coal,  1 
ft.,  3  in.  ;  slate,  4-6  in.  ;  coal,  2  ft.,  4  in. 

As  is  seen  from  the  preceding  section,  this  coal,  like  the 
Waynesburg,  is  double,  and  this  characteristic  it  retains 
wherever  I  have  examined  it,  thus  rendering  its  identifica- 
tion easy  and  certain,  since  it  is  the  only  one  in  the  Group 
possessing  this  peculiarity.  The  upper  division  is  not 
good,  as  it  is  very  slaty,  and  contains  much  pyrites,  but  the 
lower  part  is  an  excellent  coal  and  in  high  repute  for  smiths' 
use,  selling  for  ten  cents  per  bushel  at  the  bank. 

This  coal  thins  out  towards  the  east.  Mr.  Adam  Browne, 
at  Dunkard  ford,  near  the  mouth  of  Doll's  run,  opened  it  on 
his  farm,  but  the  entire  thickness  of  coal  in  both  parts  was 
only  twenty  inohes,  and  the  opening  was  abandoned.  At 
this  point  it  is  eighty-five  feet  above  the  Waynesburg  coal, 
as  proved  by  a  boring  made  for  oil.  Four  miles  east  of  this, 
near  Mr.  Samuel  Lemley's,  where  the  road  leaves  the  creek 
and  crosses  a  small  bluff,  it  is  seen  as  a  mere  bituminous 
shale,  only  eighteen  inches  thick,  and  just  about  as  far  above 
the  surface  of  Dunkard  as  it  is  at  Brown's  Mills,  eight  miles 
west  of  this  point.  I  cannot  be  mistaken  in  this  identifica- 
tion; since  I  traced  it  all  the  way  between  the  two  points, 
and  to  confirm  the  same,  coal  No.  16  of  Sect.  I  appears  at 
Lemhey's  in  its  proper  place  twenty  feet  below. 

I  also  traced  this  coal  to  the  south  through  Monongalia 
and  Marion  counties,  W.  Va.,  to  Mannington  on  the  B.  &  O. 
K.  R.     It  maintains  an  almost  constant  relation  to  the 
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Waynesburg  coal,  as  wherever  we  find  the  "  Broicnsville" 
coaly  the  Waynesburg  is  always  from  eighty  to  one  hundred 
feet  below.  There  is  a  perceptible  thinning  out  to  the  south, 
as  at^lonnington,  Marion  Co.,  it  is  barely  three  feet.  It  is 
here  nearly  on  a  level  with  the  railroad  track.  On  Liftlc 
Paw-paw,  near  Phelix  Michael's,  it  shows  the  following  sec- 
tion : — coal,  1  ft.,  6  in.  ;  slate,  2-4  in.  ;  coal,  2  ft.  Through- 
out the  entire  country  from  Brownsville  to  Monningtou,  it  is 
everywhere  known  as  the  "three  foot  vein,"  and  every  farmer 
that  has  the  Waynesburg  coal  opened,  knows  that  a  certain 
distance  above  is  a  "three  foot  vein."  ■ 

No.  16  of  the  western  section  is  doubtless  identical  with 
the  "Brownsville"  coal.  It  is  worked  in  only  one  locality 
that  I  could  discover.  Mr.  George  Woodruff,  near  Ryerson 
station,  Wheeling  creek,  Greene  Co.,  Pa.,  has  an  opening  in 
it.  Here  it  is  only  two  feet  thick,  with  a  parting  of  three 
inches  of  slate.  At  this  point,  being' twenty-tfve  miles  from 
Wheeling,  it  is  eighty  feet  above  the  Waynesburg  coal.  I 
should  also  say  that  wherever  it  thins  out  from  its  normal 
thickness  (three  to  three  and  one-half  feet)  it  also  deterio- 
rates in  quality.  Impressions  of  Neuropteris  hirmta  are  fre- 
quently found  in  the  shales  and  slates  above  this  coal.  At 
Brown's  Mills  they  are  very  plentiful. 

Coal  No.  16,  Sect.  I,  is  probably  the  one  referred  to  by 
Dr.  Stevenson,  in  "Notes  on  the  Geology  of  West  Virginia," 
as  having  been  struck  at  the  head  of  Romp's  Hollow,  by  Mr. 
Lumly.  It  is  easily  traced  to  the  east,  but  I  could  not  find 
it  to  the  south  in  Marion  Co.  It  may  be  identical  with  No. 
18  of  Sect.  II. 

No.  19  is  the  heavy  sandstone  that  ever}' where  overlies 
the  Waynesburg  coal  where  it  is  of  workable  thickness.  It 
is  a  very  coarse,  hard  rock,  being  almost  a  conglomerate  in 
some  places,  and  its  heavy  massive  outliers  are  seen'  pro- 
jecting from  the  hills  along  its  entire  outcrop  from  Waynes-  . 
burg  to  the  B.  &  O.  R.  R.,  at  Farmington,  Marion  Co.,  W. 
Va.,  which  is  as  far  south  as  I  traced  it.    By  means  of  these 
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I  was  enabled  to  trace  the  underlying  coal  to  the  south 
through  Monongalia  and  Marion  counties,  to  the  B.  &  O. 
R.  R. 

In  the  eastern  section  it  is  seldom  less  than  forty-five  feet 
thick,  but  in  the  western  section  it  has  dwindled  down  to 
twenty-five  feet,  where  we  first  strike  it  at  Ryerson  Station, 
Wheeling  Creek,  Greene  Co.,  Pa.,  and  as  we  follow  it  still 
farther  to  the  west,  it  thins  out,  until  near  Wheeling  it  has 
entirely  disappeared  and  limestone  takes  its  place. 

Waynesburg  Coal.  On  Dunkard  creek  we  first  come  to 
this  coal  a  short  distance  below  Mt.  Morris,  which  is  about 
nine  miles  west  from  the  Monongahela  river.  At  this  point 
the  dip  is  northwest.  The  development  of  this  coal  in  the 
neighborhood  of  Mt.  Morris,  is  similar  to  the  same  coal  on 
Scott's  Run,  as  described  by  Dr.  Stevenson.  At  Mr.  Thornt. 
Boidston's  opening,  one  mile  east  of  town,  the  "horseback" 
or  slate  has  thinned  away  entirely,  and  he  has  eight  and  one- 
half  feet  of  solid  coal.  On  Morris's  run,  one  mile  south  of 
the  town,  the  following  section  was  made:  —  shale  10  ft.; 
coal,  3  ft.  ;  shale,  Gin.  ;  coal,  4  ft.  8  in.  Nothing  can  exceed 
the  suddenness  with  which  this  coal  changes  its  character  in 
some  localities;  and  of  this  an  excellent  example  is  seen  at 
South's  distillery  near  Newburg,  Greene  Co.,  Pa.  One 
opening  there  shows  the  following  section:  —  coal,  2£  ft.; 
shale,  2  ft. ;  coal,  4  ft.  About  forty  feet  from  this,  the  sand- 
stone is  seen  resting  directly  upon  four  feet  of  coal,  the  "horse- 
back" and  upper  coal  having  been  torn  away  by  the  violence 
of  the  current  which  deposited  the  overlying  sandstones. 

I  traced  this  coal  south  to  the  B.  &  O.  R.  R.,  and  as  it  has 
never  been  described  in  Marion  Co.,  some  sections  of  it  from 
that  county,  and  the  southern  part  of  Monongalia  may  prove 
of  interest. 

Passing  south  from  Scott's  run  to  Big  Indian  creek,  and 
travelling  down  it,  we  come  to  the  first  opening  in  this  coal 
at  Mr.  John  Musgrove's,  seven  miles  from  Arncttsville ; 
here  it  shows  the  following  section:  —  sandstone,  40  ft.; 
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coal,  1  ft. ;  shale,  1  ft.  7  in. ;  coal,  6  in. ;  highly  bituminous 
slate  2  ft. ;  coal,  4  ft.  4  in. 

One  mile  south  of  this,  at  Mr.  Isaac  Rigg's  bank,  the  fol- 
lowing section  was  taken  :  —  shale,  10  ft.  ;  coal,  9  in. ;  shale 
1  ft.  4  in.  ;  coal,  4  ft. 

At  the  mouth  of  Little  Paw-paw  creek  in  Marion  Co.,  Mr. 
Fluhearty's  opening  shows  the  following:  —  shale,  (>  ft.; 
coal,  G  in. ;  shale,  3  in.  ;  coal,  1  ft.  7  in. ;  shale,  6  in. ;  coal, 
1  ft.  2  in.  ;  shale,  1  ft.  4  in.  ;  coal,  4  ft. 

Five  miles  northwest  of  this,  at  Bassettsville,  on  Big 
Paw-paw,  it  shows  the  following: — shale,  4  ft. ;  coal,  1  ft. ; 
shale,  1  ft.  2  in.  ;  coal,  3  ft. 

Farther  south,  at  Mr.  Hawkins*  on  Dunkard  Mill  ruu, 
about  three  miles  from  the  B.  &  O.  R.  R.,  it  shows  the  fol- 
lowing :  —  sandstone,  35  ft.  ;  coal,  2  ft.  ;  shale,  1  ft.  ;  coal, 
4  ft.  At  the  mouth  of  the  Dunkard  Mill  run  on  the  B.  &  O. 
R.  R.,  it  is  worked  high  up  on  the  hill,  and  exhibits  a  section 
similar  to  the  preceding  one. 

At  Farmington  on  the  B.  O.  R.  R.  it  has  been  opened  by 
Mr.  Hamilton  and  others,  only  within  the  last  two  years. 
Previous  to  this,  the  people  in  the  vicinity  had  been  getting 
their  coal  from  the  Pittsburg  seam  at  Fairmount,  not  knowing 
that  the  Wagnesburg  coal  was  at  their  very  doors,  until  a 
land-slide  exposed  it  to  them. 

From  Farmington  it  can  readily  be  traced  up  Buffalo  creek 
along  the  B.  and  O.  R.  R.  to  where  it  disappears  under  it 
two  miles  below  Mannington. 

On  the  western  side  of  the  "Dividing  Ridge,"  and  fifteen 
miles  from  it,  we  come  to  this  coal  two  miles  below  Ryerson 
station,  where  Crab  Apple  creek  enters  Wheeling  creek. 
Here  the  section  is  as  follows: — Heavy  sandstone,  25  ft.; 
coal,  4  ft.  This  is  a  typical  section  of  this  coal  throughout 
the  country  where  it  is  opened  here. 

As  will  be  seen  from  the  section,  the  double  character  of 
this  coal,  universal  in  the  eastern  section,  does  not  appear 
here.    But  it  is  very  probable  that  it  once  did  exist,  and  has 
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been  torn  away  by  the  deposition  of  the  coarse  sandstone 
which  rests  directly  upon  it.  What  seems  to  sustain  this 
conclusion  is,  that  ten  miles  west  of  "Crab  Apple,"  where 
the  sandstone  has  disappeared  and  is  replaced  by  a  tew  feet 
of  shale,  the  coal  presents  its  normal  character,  but  it  has 
diminished  in  thickness,  being,  near  Mr.  Gardner's,  only 
three  feet  thick,  slate  and  all. 

As  Mr.  Gardner  expressed  it  "The  horseback  is  almost 
as  hard  as  steel,"  thus  preventing  the  mining  of  the  coal.  It 
is  ten  miles  from  this  point  to  Wheeling,  and  as  there  are  no 
openings  on  the  line  of  section,  I  can  tell  nothing  concerning 
it  in  the  intervening  distance ;  but  it  is  exposed  at  Wheeling 
in  a  ravine  not  far  from  the  B.  and  O.  R.  R.  Co's  Steel  Rail 
manufactory.    It  is  here  only  2£  feet  thick,  and  single. 

Nothing  answering  to  the  Uniontown  coal  of  H.  I).  Rogers 
could  be  found  in  either  section. 

tiewickly  coal.  This  coal  is  very  well  developed  in  the 
Dunkard  creek  section,  attaining  in  some  instances  to  5£  feet 
in  thickness.  It  is  known  everywhere  as  the  "tive  foot 
vein."  It  is  first  seen  on  Dunkard  creek  about  four  miles 
below  Mt.  Morris,  where  the  road  crosses  the  creek  oppo- 
site Newburg.  At  Bobtown,  two  miles  from  the  Monon- 
gahela  river,  it  is  seen  on  the  steep  blurt's  of  Dunkard, 
eighty-five  feet  above  the  Pittsburg  coal,  and  is  here  five  feet 
thick.  This  point  is  ten  miles  north  of  the  Scott's  Run 
country.  On  Wheeling  creek  this  coal  is  only  six  inches 
thick. 

Redstone  coal.  This  coal  seems  to  thin  out  to  the  north, 
as  no  openings  have  ever  been  made  in  it  throughout  the 
entire  district  of  country  between  Robinson's  run  and  Dun- 
kard creek. 

The  inhabitants  of  this  district  are  not  aware  that  there  is 
such  a  coal;  but  it  has  a  representative  of  some  kind  here, 
as  the  smut  of  a  coal,  occupying  its  place,  can  be  seen  very 
frequently.  I  do  not  think  it  can  be  more  than  eighteen  feet 
thick,  if  anything  can  be  judged  from  its  smut.  One 


Digitized  by  Google 


56 


Upper  Coal  Measures  of 


noticeable  thing  concerning  it  on  Dimkard,  is  the  entire 
absence  of  the  twelve  feet  of  limestones  found  below  it  on 
Robinson's  run,  Monongalia  Co.,  eight  . miles  south  of  this 
locality.  Its  place  is  filled  here  by  the  Pittsburg  sandstone, 
which  is  twenty-five  feet  thick,  and  generally  rests  directly 
upon  the  underlying  coals.  The  Redstone  coal  is  only  four 
inches  thick  in  the  Wheeling  creek  section. 

Pittsburg  coal.  This  coal  first  appears  on  Dunkard  creek 
at  Taylortown,  Greene  Co.,  Pa.  It  is  here  eight  feet  thick, 
and  single-bedded,  the  heavy  Pittsburgh  sandstone  resting 
immediately  upon  it.  One  mile  below,  the  following  section 
is  seen  : — sandstone  30  ft.  ;  coaU  \h  ft.  ;  shale  1  ft.  3  in. ; 
coal  7  ft. 

The  following  section  of  this  coal  was  taken'  on  the  top 
of  the  hill  opposite  the  mouth  of  Cheat  river,  and  350  feet 
above  the  surface  of  the  same: — sandstones  35  ft.;  shale 
(i  it.  ;  coal  54  feet. 

For  the  sake  of  contrast  with  the  foregoing,  I  give  another 
from  Robinson's  run,  at  Mr.  Hunt's  opening,  five  miles 
southwest  of  Cheat.  It  is  as  follows: — Limestones  11  ft.; 
shale  2  ft.  ;  coal  14  ft.  ;  shale  1  ft.  3  in. ;  coal  4  in.  ;  shale 
1  ft.  7  in.  ;  coal  11  in.  ;  shale  8  in.  ;  coal  1  ft.  ;  shale  3  in.  ; 
coal  8  ft.  Here  in  the  first  section  we  have  only  one  seam 
of  coal,  while  in  the  next  we  have  five! 

On  land  of  Mr.  James  Lazzell,  Dog's  run,  Monongalia  Co., 
W.  Va.,  some  fine  impressions  of  Neuropteris  hirsuta,  Cala- 
mitex,  SigiUaria,  etc.,  were  found  in  the  roof-shales  of  this 
coal. 

In  the  roof-shales  of  the  Waynesburg  coal  at  Mr.  Layton's 
bank  near  Cassville,  Monongalia  Co.,  W.  Va.  and  also  at 
Mr.  Morris's  just  above,  the  following  coal  plants  were 
found,  together  with  several  others  undetermined  : — Ale- 
thoptcris  Pennsylvanica ,  Pecopteris  arborescent,  Spheno- 
ph  ijllum  filiculinus. 

Borings.  During  the  "Oil  fever"  which  raged  here  some 
years  ago,  several  borings  were  commenced  high  up  in  the 
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upper  Barren  Group,  and  put  down  from  six  to  seven  hun- 
dred feet.  It  is  a  matter  of  great  regret  that  the  records  of 
these  wells  were  not  preserved.  I  was  able  to  procure  the 
records  of  one  boring  that  was  made  near  Bellton,  Marshall 
Co.,  W.  Va.,  B.  and  O.  R.  R.,  on  land  now  owned  by  Hon. 
H.  S.  White.    It  runs  as  follows  : — 


1.  Shnlo  

2.  Sandstone. 

3.  Coal  

4.  Sandstone. 

5.  Shale  


 10  ft. 

 «  " 

 3  " 

 17" 

 7  44 


6.  Sandstone  11  " 

7.  Shale  12  « 

8.  Fireclay    7  44 

9.  Sandstone  25  " 

10.  Shale  12  41 

11.  Sandstone  17  " 

12.  Coal  9  44 

13.  Sandstone  9" 

14.  Shale   5  " 


15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
2V 
20. 
27. 
28. 


  4  ft. 

Shale  19  44 

Sandstone  16  « 

Shale   4  « 

Sandstone  30  44 

Shale  2  » 

Sandstone  35  4 ' 

Shale  27  -4 

Soft  sandstone. ...45  M 

Coal  6  44 

Sandstone  .20  41 

Limestone  8  44 

Shale  19  " 

Sandstone  15  *• 


29.  Shale. 


.18  ft. 


31. 
32. 
33- 
34. 
35. 
36. 
37. 
38. 
39. 
40. 


Shale   4  44 

Limestone  10  ft. 

Fireclay  3  '4 

Limestone  4  44 

Sandstone  16  " 

Limestone  6  M 

Slate  7  44 

Limestone....  ...  4  44 

Shale   3  *4 

Sandstone  S3  44 

Total  514  It 


Interval  betwoen  coal  No.  3  and  coal  No.  12,  108  feet. 
««    ««    "    «    coal  No.  12  and  coal  No.  24,  196  feet. 

It  is  very  probable  that  coal  No.  3  is  the  "Brownsville" 
No.  12  the  Waynesburg,  and  No.  21  the  Pittsburgh. 

If  this  record  is  correct,  it  is  a  very  anomalous  one,  as  no 
limestone  at  all  appears  above  coal  No.  24.  It  is  easier, 
however,  to  doubt  the  record  than  to  believe  it,  as  the  first 
foreman  employed  by  the  company  knew  very  little  about 
the  character  of  rocks. 
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upper  Barren  Group,  and  put  down  from  six  to  seven  hun- 
dred feet.  It  is  a  matter  of  great  regret  that  the  records  of 
these  wells  were  not  preserved.  I  was  able  to  procure  the 
records\pf  one  boring  that  was  made  near  Bellton,  Marshall 
Co.,  W.  Ya.,  B.  and  O.  R.  R.,  on  land  now  owned  by  Hon. 
II.  S.  White.    It  runs  as  follows: — 


1.  Shale  VlO  ft 

2.  Sandstone  \" 

3.  Coat  3\f 

4.  Sandstone  17  "  \ 

5.  Shale  7  M 

6.  Sandctonc  11  M 

7.  Shale  12  " 

8.  Fireclay  7  " 

9.  Sand-tone  85  M 

10.  Shale  12  « 

U.  Sandstone  17  " 

12.  Coat  9  " 

13.  Sandstone   9  M 

14.  8hale  5  " 


15.  Sandstones   4  ft. 

10.  Shale  19  ■ 

17.  Sandstone  16  " 

18.  Shale  4  " 

\o.  San«lstone  SO  " 

20\  Shale  2  " 

21.  Handstone  35  " 

22.  Shale  27  « 

23.  Soft  Sandstone... 45  " 

24.  Coo/.A.  6  " 

25.  SandstonV  20  •< 

20.  Limestonc.\  8  « 


27.  Shale  .V..19  " 

28.  Sandstone  \15  " 


29.  Shale  18  ft. 

30.  Sandstone  25  « 

31.  Shale  4  M 

32.  Limestone  10  " 

33.  Fireclay  3  M 

34.  Limestone  4  " 

35.  Sandstone  10  " 

30.  Limestone  6  " 

37.  Slate   7  " 

38.  Limestone  4  " 

39.  Shale  3  " 

40.  Sandstone  S3  « 

Total  544  ft. 


Interval  between  coal  No.  3  and  coal  No.  12,  108  feet. 
«    "    »    "   coal  No.  12  and  coal  No.  24,  19G  feet. 

It  is  very  probable  that  coal  No.  3  is  the  "Brownsville  " 
No.  12  the  Waynesburg,  and  No.  24  the  Pittsburg. 

If  this  record  is  correct,  it  is  a  very  anomalous  one,  as  no 
limestone  at  all  appears  above  coal  No.  24.  It  is  easier, 
however,  to  doubt  the  record  than  to  believe  it,  as  the  first 
foreman  employed  by  the  company  knew  very  little  about 
the  character  of  rocks. 
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VI. —  Poissons  de  Vile  de  Cuba.  Espkces  nouvelles  dccrites 

Par  Feupe  Poey. 
Afembre  correspond  ant  <hi  Lycit  a?  Hist.  Xat.  de  Xew  York. 
PnSsenUS  le  5  Octobre,  1871. 

Chilodipterus  a  Alms. 

Le  genre  Chilodipterus  appartient  h  la  famille  des  Amidm, 
dont  letype  est  le  genre  Amia  do  Gronovius  (Apogon  Laee- 
pecle).  II  se  distingue  des  autres  genres  de  cette  famille  par 
de  longs  crochets  pointus  qui  se  ineleut  au  fin  velours  de 
leurs  maehoires.  Le  Dr.  Giinther  u'en  decrit  que  cinq 
especes,  toutcs  des  Indes  Orientales,  do  la  Mer  Rouge  ou  de 
TOcean  Pacitiquc. 

L'espece  que  je  decris  a  et6  trouvfie  par  raoi  une  seule  fois  a  la  Havane, 
en  trois  exemplaires,  dont  le  plus  grand  est  long  de  quatre-vingt  milli- 
metres. Sa  hauteur  eutre  quatre  fols  et  deux  tiers  dans  la  longueur  totale ; 
l'ceil  est  trois  fois  dans  la  longueur  de  la  tetc.  La  bouehc  est  tres  feudue 
et  oblique;  le  maxillairc  echancrfi  postericurement,  flnit  a  l'aplomb  du 
centre  de  la  pupille.  L'opercule  a  deux  6pines  plates,  et  une  strie  qui 
aboutit  a  l'epiue  iuferieurc,  au-dela  de  laquelle  se  prolonge  le  lobe  sous- 
operculaire;  le  preoperculc  est  dentelg,  et  porte  un  rebord  ayant  a  son 
angle  deux  petites  polntes  a  peine  disccruibles.  On  sent  une  epine  sur  la 
region  mastoidienne  du  crane.  L<*s  maehoires  ont  les  dents  en  velours, 
et  portent  sur  le  devant  quelques  canines :  la  machoire  inferieure  a  de  plus 
sur  les  cotes  quatre  lougues  canines. 

D.  6  +  1,  9;  A.  2,  9.  La  scconde  dorsale  et  l'anale  sont  oppostes ;  le 
deuxieme  rayon  de  la  premiere  et  le  troisieme  de  la  secoudc,  sont  de  dou- 
ble hauteur  que  le  dernier;  repine  ventrale  est  forte.  La  caudalc  est 
echancr6e.  Les  ecailles  du  dos  sont  cycloidcs;  celles  des  tlancs  ont 
l'6vcntail  et  des  cils  tr6s-llns  :  il  y  en  a  aux  joues.  La  couleur  est  rouge  : 
il  parait  que  le  peritoiuc  est  argent6.  La  base  de  la  caudale  est  noiratre. 
L'opercule  est  lisse  et  brillant. 

Num.  601  de  mon  Iehthyologie  MS.  de  Cuba. 

Corvina  subaoqualis. 

Longueur  totale  245  millimetres. 

La  hauteur  du  corps,  egale  a  la  longueur  de  la  t£te;  est  contenue  trois 
fois  et  cinq  sixlemes  dans  la  longueur  totale.    La  t6te  est  grosse",  ayant 
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l'CBil  contenu  trois  fois  et  un  tiers  dans  sa  longueur;  lc  museau  est  court 
et  arrondi.  La  bouche  est  mediocre,  le  maxillaire  attclgnant  l'aplomb  du 
bord  nnterieur  de  la  pupille.  Les  deux  machoircs  sout  a-peu-pres  d'cgale 
longueur,  comme  j'al  voulu  le  ttmoigner  par  le  nom  spociflque.  Les  dents 
sont  en  fln  velours,  sauf  un  rang  externe  de  dents  plus  longues,  egales, 
ccartees,  plus  remarquables  a  la  machoire  superieure  qu'a  rinf6rieure.  Le 
museau  montre  en  dessous  deux  pores  de  chaque  c6to.  Le  preopercule  est 
flnement  dentcle;  1'opcrcule,  eutler. 

D.  10  -4-  1»  25;  A.  2,  7.  Les  deux  nageoires  dorsales  sont  separees  par 
un  espace  d'euvlron  cinq  millimetres.  Le  premier  rayon  de  la  premiere 
dorsale  est  tres  court;  le  second  est  robuste.  Le  bord  postGricur  de  la 
caudale  forme  un  angle  saillant.  Les  ecailles  sont  assez  grandes,  nieme 
celles  des  joues  et  dc  1'opcrcule :  11  y  en  a  sur  la  base  de  l'anale. 

La  couleur  parait  avoir  6t6  plus  ou  molns  argentee,  ayant  jauni  daus 
l'eau  de  vie.  Comparaison.— Lc  Diapterus  Lefroyi  des  Bermudcs,  que  If. 
G.  Brown  Goode  a  decrit  dans  lc  Amer.  Journ.  of  Sc.  and  Arts,  vili,  Aug. 
1874,  rcssemblc  a  mon  cspece  sous  plusieurs  rapports,  notammcnt  par  la 
forme  allongce  du  corps  et  les  rayons  cpineux  de  l'anale,  qui  sont  au 
nombre  de  deux,  le  premier  tres-court,  le  second  long  et  gr£*le.  La  com- 
paraison qui  suit  montre  cepeudaut  que  l'espece  est  dincrente.  Je  mets 
entre  parentheses  les  caractercs  de  celle  dc  Cuba. 

L'origine  de  la  dorsale  est  eloignee  de  l'extremitc  du  museau,  deux  fois 
la  longueur  dc  sa  base,  cc  qui  doit  s'entendre  de  la  partie  6pineuse  (une 
fois  et  deux  tiers),  l'flchancrure  est  profonde,  nc  laissant  voir  que  la  mem- 
brane connective,  celle-ci  a  disparu,  r6chancrure  etaut  plus  profonde; 
l'fitendue  de  la  partie  molle  de  la  dorsale  est  plus  grande  que  celle  de  la 
partie  C-plueuse  (les  deux  sout  6gales) ;  l'anale  commence  en  arriere  du 
milieu  du  corps  (tres  en  arriere) ;  l'extremite  de  la  pectorale  estal'aplomb 
de  la  dernicre  epine  dorsale  (de  l'avant  dernicre) ;  1'axllic  de  la  pectorale 
et  rextremlte  du  museau  sont  brunatres  (le  tronc  brachial  est  amplement 
noir,  et  le  museau  u'a  pas  de  brun  ;  11  y  a  du  nolr  a  la  pointe  de  la  dorsale 
epineusc,  ce  qui  n'est  pas  indiqu6  par  Mr.  Goode). 

J'ai  trouve  ce  poisson  dans  un  do  uics  bocaux,  conserve 
dans  la  liqueur,  ne  sachant  pas  prdcisemcut  d'ou  il  m'est 
venu,  mais  soup<jonnant  qu'il  m'a  etc  remis  de  Cienfucgos, 
cote  du  Sud.  Je  l'ai  envoye  k  Mr.  Peters,  Direeteur  du 
Musee  de  Berlin,  et  je  n'en  ai  pas  revu  depuis  un  autre  exem- 
plaire. 

Num.  443,  de  mon  Ichtbyologic  MS.  de  Cuba. 

Eucinostomus  productus. 

Lc  Professeur  Gill  dans  les  Proceed,  of  the  Acad,  of 
Phila.',  1862,  p.  238,  a  cousidtre  le  genre  Eucinostomus  de 
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Baird  et  Girard,  commc  synonyme  du  Diapterus  de  Ranzani, 
qui  a  la  priorite  ;  mais  il  parait  qu'il  a  plus  tard  abandonne  ce 
dernier  geure,  a  cause  probablement  de  quelques  erreurs  dans 
le.squelles  est  tombe  1'auteur  italicn  ;  puisque  dans  son  cata- 
logue de  1873  ilaeeepte  la  denomination  de  Baird  et  Girard  : 
je  ne  crams  pas  de  m'ugarcr  sur  les  pas  de  ce  savant  ichthy- 
ologiste.  Cepcndant,  I'espece  que  je  decris  a  la  dorsale  telle- 
ment  echancree,  que  Ton  pourrait  tout  aussi  bien  dire  qu'il 
y  a  deux  dorsales  ;  car  la  membrane  du  dernier  rayon  epineux 
touchc,  sans  monter  lc  premier  rayon  mou.  Le  nom  de 
Diaplerm  lui  viendrait  bien;  nom  proposed  en  1841  dans  les 
Nbvi  Commentarii  Academice  Boiwiiiejisis,  que  je  u'ai  pas 
eu  l'occasion  de  cousulter. 

Individu  d6crit :  223  millimetres ;  e'est  une  feniellc.  Le  corps  est  oblong 
elegainmant  attenu6  vers  les  deux  bouts;  la  ligue  de  la  gorge  et  celle  du 
front  out  une  6gale  courbure.  La  hauteur  du  poisson  eutre  quatre  fols 
dans  la  longueur  totale,  ainsi  que  la  tete,  qui  coutient  I'oeil  trois  fols,  sans 
compter  l'intermaxillaire.  Un  des  caracteres  les  plus  dlstluctifs  de  cette 
espeee,  e'est  le  diametre  transversal  du  corps,  qui  est  grand,  surtout  vers 
les  deux  tiers  de  sa  hauteur,  ou  il  mesure  trente  millimetres,  sur  cinquante- 
cinq  de  haut.  Les  ouvertures  nasales  sont  petites  et  rapprochees,  sans 
rcssaut,  la  partie  visible  du  maxillairc  est  triangulaire,  ayant  la  hauteur 
deux  fois  aussi  etendue  que  la  base.  Le  pr6opercule  et  le  sous-orbitaire 
sont  entiers,  commc  l'exige  le  genre  auquel  le  poisson  appartient.  Les 
dents  sont  en  tin  velours,  plus  visibles  a  la  loupe  sur  la  macholre  inferieure. 

D.  9,  10;  A.  2,  8.  La  dorsale  est  Gchancrec  jusqu'a  la  ligne  du  dos ;  la 
portion  epineuse  est  aussi  etendue  que  la  portion  molle,  dout  le  dernier 
rayou  rGpond  au  dernier  de  I'anale,  pas  tout  a  fait  cepcndant,  car  11  est  en 
arriere  environ  deux  millimetres.  Les  rayons  epineux  sont  faibles,  le  pre- 
mier de  la  dorsale  est  tres-court,  le  deuxieme  egale  en  longueur  la  moitifi 
de  la  hauteur  du  corps,  Cgalant  la  distance  qu'il  y  a  entre  le  centre  de  la 
pupille  et  1'extrC'inlte  posterieure  de  l'opercule.  Je  ne  vols  que  deux  rayons 
epineux  a  I'anale:  lc  premier  est  tres  petit;  le  deuxieme  est  tres  grele,  et 
n'est  en  longueur  que  la  moitifc  du  second  de  la  dorsale.  La  dorsale  molle 
et  I'anale  ont  sur  le  devnnt  a-peu-prts  le  double  de  hauteur  qu'en  arriere. 
Caudale  blfurquce,  pectorale  pointue,  ventrale  mediocre,  un  peu  en  arriere 
de  la  base  des  pectorales,  et  surmontfie  d'un  lobule  ecailleux. 

Les  ecailles  des  flancs,  marquees  au  centre  d'uu  petit  trait,  sont  plutot 
grandes  que  m&diocres;  celles  de  la  region  caudale  sont  de  moitieplus  pe- 
tites. Je  ne  vols  pas  d'eeailles  sur  1'opcrcule,  mais  11  yen  a  sur  les  pieces 
inffcrieures  et  sur  les  joues,  alusl  que  sur  l'cspace  iuterorbitaire ;  le'museau 
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n'en  a  pas,  ct  lc  maxillaire  brille  corame  de  l'argent  poli.  Les  nageoires 
verticales  n'ont  pas  d'£cailles,  mais  leur  base  se  loge  dans  un  repll  6cailleux. 

Le  dos  est  bleutitreet  brillaut,  le  ventre  est  d'uu  bleu  tres  pale ;  le.s  ilancs 
sont  verdatres,  aiusi  que  les  na^eolres  iinpaires ;  les  autres  najreoires  sont 
jautnltres.  II  y  a  sur  la  base  des  pectorales,  un  caracterc  Important ;  c'est 
une  tache  noire  qui  fait  reconuaitre  l'cspece  au  premier  coup  d*0&U ;  de  plus 
la  pointe  antcrieure  de  la  dorsaleest  noiratre,  comine  clioz  quelques  autres 
esplrces  qu'ou  ue  saurait  confondre  avec  la  presente. 

L'cspece  est  rare  :  quelques-uns  la  nommcnt  Moharra  de 
ley,  nom  qui  appartient  plutot  a  uue  autre  espece  plus  com- 
muue.  JVi  envoye  le  type  iei  decrit  au  Smithsonian  Institu- 
tion. 

Num.  382  de  mon  Ichthyologie  MS.  de  Cuba. 

Mugil  brasiliensis.   fl.  vii. 

vulgo  Plateado. 

?  Curema  Marcgravus,  Hist.  Bras.,  p.  181,  1648. 
Mugil  brasiliensis  Agassiz,  in  Spix,  Pise.  Bras.,  p.  234, 
tab.  72,  1829. 

?  Mugil  iiicilis  Hancock,  in  Loud.  Quart.  Journal  Sc., 
1830  (fide  Gthr.). 

?  Mugil  Gaimardianus  Desmarest,  Diet,  class.,  tab.  109, 
1824-1830. 

?  Mugil  Curema  Valenciennes,  in  Cuv.  ct  Val.  Poiss.,  XI, 
p.  87,  1836. 

?  Mugil  petrosus  Valenciennes,  loco  citato,  p.  89. 

?  M.  Curema  Gay,  Hist.  Chil.  ZoolM  II,  p.  259,  1848. 

?  3/.  petrosus  Gay,  loco  citato,  p.  260. 

M.  brasiliensis  Giinther,  Catal.,  Ill,  p.  431,  1861. 

M.  Gaimardinus  Pooy,  Synopsis,  p.  388,  1868. 

Les  cspeees  de  ce  genre  sont  tres  difficiles  a  distinguer; 
parceque  les  auteurs  out  ordinairement  omis  les  caraeteres 
essentiels  que  le  Dr.  Giinther  signnle  dans  son  catalogue 
des  poissons  du  Musee  Britanniquo,  tome  2,  p.  412,  h  1'aide 
desquels  il  a  pu  rend  re  coniptc  de  soixante-six  cspeees  de- 
crites  dans  ce  grand  ouvrage. 

Nous  avons  a  Cuba  deux  cspeees  bien  communes :  la  plus 
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grande,  nominee  par  inoi  MugU  Lebranchusy  ayant  la  seconde 
dorsale  et  l'analc  depourvues  d'ecailles,  Tautre,  que  je  rap- 
portc  au  M.  brasiliensis,  nomine  a  la  Havane  Plaleado,  pour 
le  distinguer  de  la  Liza  commune.  Les  pdcheurs  ne  connais- 
sent  que  ces  deux  cspeces ;  mais  parmi  les  individus  a  na- 
geoires  ecailletiscs,  il  y  a  des  differences  qu'un  ceil  attentif 
peut  decouvrir,  et  qui  suffisent  pour  ajouter  deux  autres 
cspeces  a  celles  que  Ton  commit  deja ;  et  e'est  ce  que  je  vais 
faire,  en  coinmenc.ant  par  donner  les  caractcres  essentiels  du 
brasiliensis,  que  je  preuds  pour  chef  de  file,  comme  poiut  de 
comparaison,  ayant  soin  d'omettre  quelques  details  communs 
aux  cspeces  du  genre  Mugil. 

Individu  decrit,  325  millimetres.  II  sc  distingue  au  premier  coup  d'ceil  par 
DO  aplatissement  sur  les  flaucs;  car  sa  coupe  verticale,  sur  une  hauteur  de 
soixantc-ct-huit  mill,  donne  en  longueur  trentc-deux  mill,  au  premier  tiers, 
et  quiirante-et-un  au  deuxieme.  La  hauteur  du  corps  est  couteuue  pres  de 
cinq  fois  dans  la  longueur  totale ;  la  t£te  y  est  cinq  fois  et  un  quart,  et  con- 
tient  1'ceil  trois  fois  et  trois  quarts,  separC  du  bout  du  museau  un  peu  moins 
de  son  diametre.  Lc  protll  du  museau  est  mtdiocremeut  pointu.  Le 
dessus  dc  la  t6tc  et  les  tempes  moutreut  plusieurs  ecailles  pcrcees  d'uo 
trait  longitudinal.  Los  uarlnes  sont  61oignCes  Tune  de  l'autre ;  la  post6- 
rieure  t\  egale  distance  de  I'anterieure  et  du  bord  de  l'orbite;  l'anterieure 
peu  eloignee  de  la  levre  superieure.  II  y  a  sur  l'ceil  un  voile  adipeux 
ouvcrt  sur  la  pupille.  Le  proopercule  forme  un  angle  qui  se  rejette  en 
arriere,  ou  il  devient  mcmbraneux  et  transparent. 

La  bouche  u'est  pas  fendue  jusqu'aux  yeux :  la  l£vrc  superieure  est  grosse, 
le  maxillaire  entierement  caeh£  sous  le  premier  sous-orbitaire.  La  ma- 
choire  inlerieurc,  moins  avaneee  que  l'autre,  porte  une  levre  6troite. 

Les  dents  sont  corame  des  ills,  tres  courtes  et  rapproch6es,  et  presque 
imperceptiblcs  a  la  simple  vue,  environ  soixaute-et-ciuq  en  haut,  cent  en 
bas,  de  chaque  c6te. 

Le  polata  est  lisse,  ainsl  que  la  languc,  qui  est  arrieree,  attachCe  &  un 
frein  elev6  en  toit,  prolongs  en  avant  et  cgalement  lisse.  Les  branches 
de  la  maVhoire  iuferieure,  vues  en  dessous,  forment  un  angle  de  quatre- 
vingts  degres. 

La  ventrale  s'attache  sous  les  trois  cinquiemes  de  la  longueur  de  la  pec- 
torals, qui  entre  pros  de  sept  fois  dans  la  longueur  totale,  et  s'eleve  au- 
dessous  de  la  moilie  du  corps:  la  premiere  dorsale  commence  au  milieu 
du  corps,  sans  compter  tout  le  bord  superieur  dc  la  caudale;  sa  ligue 
d'aplomb  est  separee  de  la  pointe  de  la  pectorale  un  espace  egal  au  tiers 
de  cette  derniere  nageoire,  et  s6par6c  dc  la  seconde  dorsale  autant  que  de 
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la  base  sup6ricure  de  la  pectorale.  La  premi&re  6pine  dorsale  egale  en 
longueur  la  moiti6  de  la  hauteur  du  corps  au-dessous  d'elle;  ce  qui  fait 
plus  de  la  moitie  de  la  longueur  de  la  tfte.  La  secoqde  dorsale  commence 
au  dessus  du  premier  tiers  de  l'anale,  dont  les  rayons  sont  3,  9.  L'espace 
llbre  entrc  les  deux  nageolres  du  dos,  depasse  d'un  ciuquieme  l'eteudue 
de  la  premiere. 

Les  6cailles  du  tronc  sont  grandes,  environ  quarante  surune  ligne  longl- 
tudinale;  marquees  sur  lenr  milieu  d'un  petit  trait,  sans  distinction  de  la 
ligne  laterale.  La  seconde  dorsale  et  l'anale  sont  couvertes  de  pctites 
6caillcs,  tr6s  serrees. 

Couleur  argeut6c,  ecailles  miroitantes,  dos  verdatre;  il  y  a  des  reflets 
rougedtrcs  sur  l'opercule :  une  bande  pule  de  reflet  pnrcourt  les  series  • 
longitutliuales  des  Gcailles.  Les  nageoircs  participent  de  la  couleur  du 
corps  :  la  pointe  de  la  sc-condc  dorsale  et  lu  devant  de  l'anale,  ainsi  que  le 
bord  postGrieur  de  la  caudate,  sont  noirdtrcs.  La  tachc  bleuatrc  de  la 
base  des  pectorales  est  peu  prononcee  et  variable.   Iris  orange. 

Observations  sur  la  Synonymie. 

Valenciennes  est  lc  premier  qui  ait  rapports  le  Curema  de 
Marcgrave  an  M.  brasiliensis  d'Agassiz,  auquel  il  a  enleve  in-, 
jnstcrnent  la  priorite  scientifique,  retablio  par  le  Dr.  Gunther. 
II  n'y  a  rieu  dans  Mart-grave  qui  fasse  croire  que  son  Curema 
appartienne  au  brasiliensis,  plutot  qu'au  M.  Liza,  car  le  car- 
actere  des  nageoires  ecailleuses  n'y  est  pas:  la  taille  qu'il 
domic,  de  deux  pieds,  le  jette,  au  contraire,  dans  la  synonymie 
du  M.  Liza. 

Le  Mugilbrasilieiisis,  figure  par  Spix,  ne  peut  avoir  qu'une 
mediocre  exactitude  d'apres  le  jugement  que  Ton  peut  former 
sur  1'ouvrage  eutier :  c'est  cepeudant  celle  qui  se  rapprocho 
le  plus  do  l'espece  de  Cuba,  ayant  comme  elle  les  nageoires 
ecailleuses,  et  a-peu-pres  la  memo  position  dos  nageoires 
paires  ;  Toeil  est  trop  petit.    Reste  a  voir  la  langue. 

Le  Mugil  Gaimardianus  deDesmarest  estpeut-Gtre  autdrieur 
au  brasiliensis,  mais  on  n'en  est  pas  certain,  car  la  date  du 
Dictionnaire  Classique  est  renfermee  entrc  1824  et  1830.  II 
a  ete  rec.ii  de  Cuba ;  et  comme  il  se  conserve  au  Jardin  des 
Plantes,  il  est  probable  quo  Valenciennes,  qui  le  cite  a  son 
Curema,  ait  observe  les  ecailles  des  nageoires  verticales ; 
mais  je  ue  crois  pas  qu'il  ait  observe  la  langue.    D'ailleurs,  la 
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figure  de  Desmarest  est  plus  inexacte  que  cclle  de  Spix,  car 
la  pointe  de  la  pectorale  est  sous  le  premier  tiers  de  la  pre- 
miere dorsale  ;  cf  les  uageoires  sout  d'unc  couleur  uniforme  ; 
ce  qui  doit  uuire  a  la  priorite.    Voyez  l'especc  qui  suit. 

Le  Mugil  Curema  do  Valenciennes  n'est  pas  lc  meme,  par 
le  seal  fait  d'avoir  la  langue  plice  en  toit,  ii  arete  aigue,  touto 
couverte  de  fortes  apretes.  Etit-il  pris  le  frein  pour  la  langue, 
encore  est-il  vrai  qu'il  se  distingue  de  l'especc  de  Cuba  par  les 
apretes.  Je  I'ai  laisse  avec  doutc  dans  la  Synonymic,  parce- 
qu'il cite  Agassiz  et  Desmarest,  parcequ'il  cn  a  re§u  un 
exemplaire  do  Cuba,  et  parcequ'il  peut  avoir  mal  observe, 
ou  confondu  quelque  autre  individu. 

Le  Mugil  pelrosus  de  Valenciennes,  me  semblc,  comme 
au  Dr.  Gunther,  n'etre  qu'une  variety  du  Curema  du  meme 
auteur.  II  en  a  reeu  de  Cuba,  du  Bresil,  de  Surinam,  et 
nous  cn  voyons,  dit-il,  I'esp&ce  s'avancer  vers  le  nord  jusqu'a 
New  York.  Ce  serait  lc  meme  que  celui  de  Cuba,  s'il  eut 
diflere  du  Curema  par  la  langue  ;  mais  il  n'en  dit  ricn,  tout 
cn  le  comparant  au  Curema,  et  il  laisse  croire  qu'il  en  a  les 
apretes.  II  est  doutcux  que  les  Muges  du  Cbili  nommes 
Curema  et  petrosus  par  Gay,  soient  bieu  determines  :  l'auteur 
copic  assez  visiblement  les  donnees  de  Valenciennes. 

Dans  la  description  du  Mugil  brasiliensis,  lc  Dr.  Gunther 
dit  que  la  ventrale  s'insere  au  milieu  de  la  distance  qu'il  y  a 
entrc  la  pectorale  et  la  dorsale  epincuse  :  e'est  ce  qui  se  voit 
quelquefois. 

HiMoire.  Les  plus  grands  que  jai  vus  n'arrivent  pas  a  400 
millimetres  de  loug.  No.  52  de  mon  Icbthyologio  MS.  de 
Cuba. 

Mugil  Gaimardianua.    tl.  viii,  Fi?s.  1-3. 

Mugil  Gaimardianus,  Desmarest,  Diet.  Classique  (1824- 
1830)'. 

En  suivant  la  description  de  lYsp^ce  qui  precede  jc  m'at- 
tacberai  ici  a  donncr  princip:dcment  les  caractcres  diffe>cn- 
tiels. 
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Longueur  totale,  225  millimetres;  contenant  la  hauteur  cinq  fois  et  un 
cinquieme,  et  la  tete  quatre  et  quatre  ciuquierues.  L'ceil  estcontenu  trois 
fois  et  deux  tiers  dans  la  longueur  de  la  tete,  a  trols  quarts  de  son  diametre 
du  bout  du  museau,  qui  est  arrondi.  La  bouchc  est  fendue  jusqu'a  l'aplomb 
du  bord  orbitairc  antericure;  la  levre  infei  ieure  renflee  a  son  extre.uite, 
qui  se  cache  entre  trois  tubercules  du  palais.  Lcs  deuts  de  la  machoire 
superieure  sont  eeartees,  petites,  un  peu  fortes;  cellcs  de  la  machoire 
iuf^rieure  sont  tres  tiens,  a  peine  discernibles. 

Ventrale  attach6c  sous  le  milieu  de  la  pectorale,  qui  entre  six  fois  et  un 
quart  dans  la  longueur  totale  :  t»a  ligne  d'aplomb  n'est  separee  de  la  pointe 
de  la  pectorale,  qu'un  espace  egal  a  un  dixicmc  decette  dernlere  nageoire. 
La  premiere  epine  dorsale  entre  line  fois  et  trois  cinquiemes  dans  la  hau- 
teur du  corps  au-dessons  d'elle.  L'espace  libre  qui  separe  les  deux  na- 
geoires  du  dos,  egale  Tfitcndue  de  la  premiere.  Je  ne  vois  pas  de  trait  en- 
fonc-6  BUT  les  ecailles  des  flancs. 

Couleur  argentec,  dos  gris  de  plomb;  une  bandelette  brune  parcourt  les 
series  longitudinales  des  ecailles.  La  base  de  la  dorsale  porte  une  tache 
noiratre  bleu  prononcee :  les  autres  nageolres  u'ont  pas  du  nolr.  11  y  a 
•  des  relicts  dor6s  sur  l'opercule. 

Observations. — Le  reprocbe  quo  j'ai  fait  h  Desmarest  sur 
la  position  avaneeo  de  la  premiere  dorsale,  lorsque  j'ai  compart 
sa  figure  a  celle  du  31.  brasilierisis,  disparait  ici  et  devient  un 
caractere  essentiel,  continue  par  la  ligne  brune  qui  parcourt 
les  ecailles  des  flancs.  J'ai  done  lieu  de  croire  qu'il  est  bien 
cite  par  moi,  comme  auteur  de  cette  espece,  qui  est  pcut-Otre 
celle  du  Dr.  Gunther,  decrite  sous  le  uom  de  M.  brasiliensis 
quoiqu'il  y  rapporto  la  figure  de  Spix,  qu'il  dit  toutefois  u'fitre 
pas  bonne. 

Comparaison. —  On  pent  voir  par  la  description  qui  precede, 
que  le  31.  Gaimardianus  differe  principalement  du  brasilien&is, 
par  un  corps  plus  allonge",  un  museau  plus  court,  la  levre 
superieure  moins  grosse,  l'inferieure  moins  etroite,  les  dents 
plus  fortes  et  eeartees  ;  la  premiere  dorsale  presque  sur  la 
pointe  de  la  pectorale  et  moins  separee  de  la  seconde.  II  y 
a  encore  quelques  differences  sur  les  couleurs.  Je  regrctte  de 
n'avoir  pas  observe  la  langue,  Tangle  de  la  machoire  inferieure, 
les  rayons  de  l'analc.  Les  ecailles  des  nagcoires  vcrticales 
sont  les  memos. 

Histoire. — L'especo  est  tres  rare,  si  Ton  cousidere  que  jo 
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ne  L'ai  vue  qu'  uno  fois ;  mais  il  est  probable  que  jc  l'aie  con- 
fondue  au  marche"  avec  le  M.  brasiliensis.  C'est  le  No.  529 
de  mon  Ichthyologie  MS.  de  Cuba. 

Mugil  trichodon.  pl.  vra,  figs.  4-8. 

C'est  toujours  en  suivant  la  description  de  mon  chef  de  file, 
et  en  m'arretant  sur  les  differences,  que  jc  vais  decrire  cette 
nouvellc  especo  a  lauguc  lisse  et  a  nageoircs  verticales  ecail- 
leuses. 

Longueur  iotale,  275  millimetres,  contcnant  la  hauteur  du  corps  un 
peu  plus  de  cinq  fois  et  la  t£te  un  pcu  moins.  L'oeil  est  contenu  quatre 
fois  et  un  cinquiemc  dans  la  longueur  de  la  tete,  eloigne  plus  d'un  diamctre 
du  bout  du  muscau,  qui  est  poiutu.  La  levre  supfirieure  est  medlocrement 
grosse;  lemaxillaire  est  cache  sous  un  sous-orbltaire  dentele,  ou  du  moins 
bien  stri6  sur  son  bord  :  la  K>vre  inlerieure  est  aplatie  et  etroitc. 

Les  dents  sont  lougues  de  deux  millimetres,  comparativement  ecartecs, 
flexiblcs,  courbees,  environ  quarantc  sur  chaque  iuachoire  de  chaque  cotC  : 
ellcs  paraissent  flliformes;  mais,  a  la  louj)e,  elles  se  montrent  comprimeGs 
et  elargies  a  leur  extr6mit6  (llg.  7).  Les  branches  de  la  ruachoire  infC- 
rieure  forraent  un  angle  de  soixante-ct-dix  degres. 

La  ventrale  s'attache  sur  les  cinq  septienies  de  la  longueur  de  la  pecto- 
rale.  La  premiere  dorsale  a  sa  ligne  d'aplomb  separee  de  la  pointe  dc 
la  pectorale,  un  espace  egal  aux  trols  cinquiemes  de  cette  nageoire, 
et  plus  pres  de  sa  base  que  du  commencement  de  la  secondc  dorsale. 
La  premiere  6pine  du  dos  n'est  que  la  moiti6  de  la  longueur  de  la  tete, 
quoiquc  elle  soit  la  moitic  du  corps  au-dessous  d'clle.  Les  rayons  de  l'a- 
nalc  sontcertalnement  3,  8.  L'espacc  librc  entre  les  deux  uagcoires  du  dos 
depasse  de  moitit  l'etcudue  de  la  premiere.  Les  6cailles  sont  grandes, 
trent-clnq  sur  uuc  ligue  longitudinale,  marquees  sur  la  base  d'un  petit 
trait. 

Couk-ur  gris  deplomb  brillant,  ventre  argente,  nageoires  d'un  brun  pile, 
sans  autre  tache  noiratre  :  la  t&chc  des  pectorales  est  presque  nulle.  II  y 
a  des  reflets  sur  les  cotes  de  la  tfitc. 

Comparaison. — II  resemble  plus  au  M.  brasiliensis  qu'au 
Gaimardianus.  II  est  plus  allonge,  la  region  caudale  bien 
comprimee,  la  tete  plus  longuc,  le  museau  plus  pointu  ;  1'ceil 
est  plus  petit ;  Tangle  de  la  michoire  plus  aigu  ;  la  premiere 
dorsale  est  plus  separee  de  la  pointe  de  la  pectorale,  et  sur- 
tout  du  commencement  de  la  seconde  ;  les  stigmates  secreteurs 
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de  la  tete  sont  plus  pctits,  mais  ce  qui  les  distingue  le 
micux,  ce  sont  les  dents. 

Histoire. — II  est  rare  :  Je  l'ai  vu  plus  d'une  fois.  Num. 
611  de  moil  Ichthyologio  MS.  de  Cuba. 

Noocongor  porlongus.   pl.  9,  figs.  3-4. 

Ce  poisson  sc  rapproche  completement  des  Congres  par  la 
position  des  narines,  ay  ant  Fouvcrture  posterieure  haute  ct 
pres  de  Pceil ;  et  il  se  rapproche  des  Ophisures  par  Pextrcimto 
de  la  queue :  see  uageoires  tres  basses  le  rangent  dans  le 
genre  Neoconyer  de  Girard. 

Longueur  totalc  320  millimetres  (140+  180).  La  tfite  est  contenue  un 
pen  plus  de  ciuq  fois  dans  la  premiere  partie  tlu  corps,  qui  termine  a  1'anus. 
Le  muscau  est  pointu,  la  gorge  reuflCe;  la  bouche  est  feudue  jusqu'a  la 
quatrieme  partie  de  la  tute.  L'oeil  est  grand,  ct  Unit  un  peu  eu  avant  de  la 
commissure  buccalc,  separe  du  boutdu  muscau  uo  diametre  ettrois  quarts. 
La  mac  ho  ire  inffirieure  est  amerce.  II  y  a  de  chaque  c6l6  trois  pores 
eutre  les  deux  ouvertures  uasales,  unc  autre  plus  bas,  trois  derricrc  rooil, 
deux  a  la  machoirc  Inlerleurc.  Les  nombrcux  ct  (ius  rayons  brauchioslcges 
se  laisscnt  voirsur  la  peau,  &  la  partie  postGrieurc  de  la  tete. 

On  reconnait  a  la  loupe  que  les  dents  sont  tres  courtes  mais  robustes, 
un  peu  crochues  et  pointues,  toutcs  de  uicrae  grandeur,  et  sur  un  rang; 
quelques-unes  placees  sur  le  devant  des  machoires,  sont  plus  longues. 
Je  ne  puis  pas  blcn  distiuguer  les  vomcricnucs,  mais  sur  le  milieu  du  pla- 
teau nasal  il  y  a  un  raug  de  deuts  courtes  et  robustes. 

Ce  poisson  est  remaryuable  par  le  peu  de  hauteur  du  corps,  laquelle,  prise 
entre  la  pectorale  et  l'anus,  entre  soixantc-ct-douze  fois  dans  la  longueur 
totale.  La  dorsale  et  l'analc  sont  basses,  environ  le  quart  ou  le  cinquieme 
de  la  hauteur  du  corps.  La  premiere  commence  un  peu  en  arricre  de  la 
poiute  de  la  pectorale,  et  flnit  sur  la  pointe  m6me  de  la  queue,  alnsi  que 
l'anale.  Coulcur  brun-violet,  plus  pale  sous  le  ventre.  La  peau,  vue  sous 
la  loupe,  est  poiutill6e  de  noir. 

Histoire. — Je  ne  l'ai  eu  qu'une  seule  fois  a  Matanzas. 
C'est  le  num.  639,  de  mon  Ichthyologie  MS.  de  Cuba. 

Gymnothorax  umbrosus.  vl.  ex,  figs.  1-2. 

Longueur  totale  660  millimetres,  savoir  340-f320,  ce  qui  fait  la  queue 
plus  courte  que  le  restc  du  corps,  dont  la  t6te  occupe  le  quart :  celle-ci 
n'est  pas  grosse  et  n'a  pas  la  nuque  relevee.   La  hauteur  du  poisson  est 
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contcnue  seize  fois  dans  la  lougueur  totale.  La  bouche  est  fendae  jusqa'a 
la  raolti6  de  la  t£te.  L'oeil  est  petit,  fait  un  sixieme  de  la  bouche,  et  se 
trouvc  place  un  peu  plus  pros  du  befit  du  museau  que  de  la  commissure. 
L'ouverture  postGrieure  nasale  est  bantc,  devant  1'ceil,  fendae  longitudinale- 
ment ;  l'autre  est  tubuleusc  et  terminate.  Le  long  des  machoires,  il  y  a 
quatrc  pores  en  haut,  trois  en  bas  et  deux  outre  les  ouverturcs  des  narines. 

La  machoire  superieurc  presente  a  l'extremite  uue  rangee  do  petites 
dents,  sulvies  en  dedans  d'autres  plus  longues  et  greles.  tant  an  palais 
coramc  au  plateau  nasal :  ces  dernieres  sont  les  plus  longues.  Les  dents 
de  la  machoire  Infer!  cure  sont  sur  un  seul  rang,  plus  nombreuses,  plus 
serrees,  tournfies  un  peu  en  arriere,  environ  trente  de  chaque  cote;  les  six 
premieres  plus  longues  et  ecartees,  faisant  jeu  avec  cellos  d'en  haut.  Les 
dents  vom6rieuucs  sont  sur  un  seul  rang.  Les  deux  machoires  sont  d'egale 
longueur. 

La  nageoire  dorsale  commence  au-dessous  de  l'ouverture  des  ouies,  elle 
augraente  insensiblement  de  hauteur  jusqu'a  l'anus,  ou  elle  a  un  peu  moins 
du  tiers  de  la  hauteur  du  corps  au-dessous  (Telle;  de  la  elle  va  en  diminu- 
ant  jusqu'a  l'extremite'  de  la  queue,  ou  elle  se  rCnluit  a  presque  rien,  pour 
s'unir  a  1'anale;  celle-ci  est  d'un  tiers  moins  haute  que  la  dorsale,  entrant 
pros  de  douze  fois  dans  la  hauteur  du  tronc.  Deux  ligncs  longitudinales, 
commc  un  pli,  parcoureut  la  longueur  de  la  dorsale.  Plusieuis  plis  se 
rendent  de  l'ouverture  branchialo  aux  cotes  de  la  bouche. 

Couleur  brune,  tirant  un  peu  sur  le  rouge.  Cctte  couleur  forme  de 
nombreuses  marbrures  sur  un  fond  plus  pale,  et  de  la  couleur  uniforme 
.  rougeatrc  du  ventre;  ces  marbrures  sont  peu  prononcGes.  Les  nageoires 
sont  aussi  d'un  fond  rougeatrc. 

Cost  unc  femello  s  les  oeufs,  tombes  dans  l'abdomen,  sont  rouds,  d'un 
millimetre  de  diametre  et  tres  blancs.  Je  1'ai  euvoyc  au  Smithsonian  In- 
stitution.   No.  403  do  mou  Ichthyologie  MS.  de  Cuba. 

• 

Gymnothorax  polygonius.   pl  x. 

Longueur  totale,  722  millimetres  (314+378). 

La  t6te  est  contenuc  plus  de  trois  fois  et  demie  dans  la  longueur  du 
tronc,  la  tftc  incluso:  elle  parait  grosse  &  cause  du  renflement  de  la 
gorge;  l'occipnt  est  relcve,  le  protll  fait  une  lignc  rentrante  sur  l'ceil. 
La  machoire  inferieure  est  un  peu  arrieree.  La  fente  buccale  est  contcnue 
deux  fois  et  demie  dans  la  longueur  de  la  t£te.  L'ceil  fait  la  cinqui&me 
partie  de  cctte  ouvorturc,  place  plus  pros  de  la  commissure  que  de  l'ex- 
trtmitC  du  museau.  L'ouverture  posterieure  des  narines  est  arrondie, 
l'anterieure  porte  un  tube  qui  dep.isse  le  bout  du  museau.  Le  long  des 
mSehoircs  on  compte  trois  pores  cn  haut,  et  trois  en  bas:  entre  les  deux 
ouvertures  anterleures,  il  y  a  deux  pores.  Les  joues  sont  parcourucs, 
depuis  l'ouverture  branchiale  jusqu'a  la  bouche  par  sept  lignes,  ou  plis 
parallelcs :  plus  ces  lignes  sont  inferieures,  plus  ellos  avancent. 

La  machoire  superieure  est  pourvue  d  une  s6rle  externe  de  dents,  euvi- 
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ron  quinze,  eourtes,  Gcartees,  tournees  cn  arriere,  presque  cgales  au  nasnl 
ct  aux  palatins :  le  plateau  uasal  a  stir  la  ligne  mediane  deux  dents  plus 
longneft.  Los  dentfl  du  vomer  paraissent  Gtre  sur  un  seul  rang.  La  m&- 
clioire  inferieure  porte  une  autre  eerie  de  dcuts  Unites  semblables,  un 
peu  plus  eourtes  que  celles  de  la  machoirc  sup6rieure :  ees  dents  sont 
comprimecs  et  aigues,  assez  rapprocheVs,  au  noinbre  de  seize  a  vingt. 

La  hauteur  du  tronc  est  coutenue  quinze  fois  et  deinie  dans  la  longueur 
totale.  La  nageoire  du  dos  commence  aux  deux  tiers  de  la  t£te,  d'abord 
basse,  et  peu  apres  haute,  de  maniere  a  entrer  trois  fois  et  demie  dans  la 
hauteur  du  corps:  elle  s'ctend  tres  peu  a  1'extremite  de  la  queue,  oil  elle 
se  continue  avec  l'anale,  qui  est  extienieinent  basse,  corniue  un  relief,  dont 
la  hauteur  n'est  que  ladouzicmc  partic  de  celledc  la  dorsal c,  vers  le  milieu 
de  la  queue,  ou  un  trente  sixiemc  de  la  hauteur  du  tronc. 

Lacouletirest  blanchatrc,  ou  jaunatre  pale;  le  tronc  ct  la  queue  par- 
courns  par  des  bandelettes  d'uu  brun  jaunatre,  qui  dGcrivcnt  des  polygones 
incomplets,  ordinairemcnt  des  caries  irrcguliers  dont  les  cotes  ont  deux  & 
quatrc  fois  le  diametre  dc  l'ujil.  Outre  cela,  toute  la  peau  est  couverte 
d'une  murbrure  tine,  qui  forme  sur  la  tfitc  des  traits  arroudis,  comme  j'en 
ai  repr6sent6  une  partie  sur  la  figure.  Ces  bandelettes  s'Stendent  sur  la 
nageoire  sup6i  ieure,  qui  est  de  la  couletir  du  tronc.  La  peau  est  si  grosse, 
qu'elle  ne  permet  pas  de  compter  les  rayons.  La  nageoire  auale  a  le  bord 
tout  blanc.  Irisjaune. 

L'espeee  n'est  pas  commune.  Jc  Tai  envoyee  au  Smithso- 
nian Institution.  C'est  le  No.  602  de  moo  Ichthyologie  MS. 
de  Cuba. 

Chilomycteni8  orbitosus. 

Famille  des  Diodontidi.   Longueur  totale,  345  millimetres. 

Brun  clair  en  dessus  et  sur  les  fiancs,  ou  il  sc  montre  tout  couvert  dc 
taches  roudes,  tracees  par  des  ligncs  bruues  circulalres  qui  se  touchent 
sans  se  croiser,  aussi  grandes  que  la  pupille,  rchaussees  souvent  par  le 
fond  plus  fonce  des  interstices.  Le  ventre  a  ses  taches  plus  grandes  et 
ovales,  d'un  orange  tres  vlf  tirant  sur  le  vermilion,  sur  un  fond  bien  noir 
des  interstices.  De  plus  il  y  a  deux  grandes  taches  paires,  noires,  bor- 
dees  de  clair,  savoir :  une  au-dessus  de  la  nageoire  pectorale,  une  autre  en 
arriere  dc  cette  me*  me  nageoire.  La  base  de  la  dorsale  porte  une  bande 
noire.  Nageoires  orangees ;  levres  rougeatres,  ainsi  que  le  tube  des  uarines. 
Iris  jaunatre,  avec  un  cercle  rouge. 

Les  6pines  sont  fortes,  eourtes,  afTermies  sur  trois  raciues,  au  nonibre 
a-peu-pres  de  quatre-vingt  sur  tout  le  corps,  saus  compter  les  petites  du 
ventre.  Le  dessus  dc  la  n'te  prGsente  en  avaut  une  de  ces  Opines,  deux 
plus  en  arriere;  deux  au-dessus  de  rceil,  une  au-dessous,  une  cn  arriere. 
II  y  a  trois  tentacles  pendants  de  la  m&choire  inferieure,  de  chaque  cote. 
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D.  12;  P.  23;  C.  8.  La  vessle  natatoire  est  comme  celle  du  Paradiodon 
hystrix  ;  la  rate  est  arrondie,  de  memo  que  la  v6sicule  du  flel,  laquelle  est 
jaunatre. 

Varicte: — On  trouvede  plus  quelquefois  une  tache  grande,  noire,  arron- 
die, en  arriere  de  la  in&choire  hife-rieure. 

L'esp6ce  est  assez  commune.  C'est  le  No.  109  de  mon 
Ichthyologie  MS.  de  Cuba. 


VII. — Descriptions  of  Two  New  Species  of  Birds  of  the 
Families  Tanagridce  and  Tyrannidm. 

BY  GKO.  X.  LA  WHENCE. 
Read  November  16,  1874. 

Phamicothraupis  cristata. 

Male.  Upper  plumage  of  a  deep  dull  vinous  color;  the  front,  sides  of 
the  head,  breast,  and  under  tail  coverts  of  a  rather  dull  crimson;  the 
throat  bright  scarlet;  sides  and  lower  part  of  abdomen  dusky ;  the  crest, 
which  is  much  elongated  and  recurved,  is  bright  scarlet;  quills  smoky- 
black  with  their  outer  margins  the  color  of  the  back;  tail  feathers  deep 
vinous  red,  the  central  ones  and  outer  webs  of  the  others  brighter  In 
color;  bill  black;  tarsi  and  toes  dark  brown. 

Length  about  8  In. ;  wing  4;  tail  Z\  ;  tarsi  1;  bill  f ;  from  base  of  bill 
to  end  of  crest  1  9-16  inches. 

Habitat.    New  Granada,  Bogota. 

Remarks.  I  found  the  single  specimen  described  above, 
in  a  collection  of  birds  from  Bogota. 

It  differs  from  all  others  of  the  genus  in  having  a  conspic- 
uous and  well  developed  crest ;  in  its  allies  the  erest  is  partly 
concealed.  In  general  appearance  otherwise,  it  is  most  like, 
and  is  of  about  the  same  size  as  P.fuscicauda,  but  differs  in 
the  throat  being  of  a  deeper  color  than  iu  that  species,  and 
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in  having  the  sides  of  the  head,  the  tail  feathers  and  the  outer 
margins  of  the  quills  dark  red ;  in  P.  fuscicauda  these  parts 
are  dusky. 

Myiarchus  flammulatus. 

Entire  upper  plumage  of  a  light  greenish-olive,  the  crown  just  per- 
ceptibly of  adarker  shade ;  tail  feathers  of  a  rather  light  brown,  the  outer 
margins  light  rufous  and  the  inner  webs  just  edged  with  very  pale  salmon 
color;  loral  space  and  eyelids  grayish-white;  chin,  throat,  and  upper 
part  of  breast  grayish-white,  the  centres  of  the  feathers  on  the  upper  part 
of  the  throat  are  very  pale  ash,  but  the  lower  part  of  the  throat  and  the 
breast  are  marked  with  distinct  light  colored  ashy  flammulations,  lower 
part  of  breast,  abdomen  and  under  tail  coverts  pale  yellow ;  thighs  of  a 
light  rusty-brown,  quill  feathers  of  a  darker  brown  than  the  tail,  the  pri- 
maries edged  with  very  pale  rufous,  the  secondaries  margined  with  gray- 
ish white,  and  the  tertiaries  broadly  edged  with  grayish-white;  the  wing 
coverts  end  rather  broadly  with  very  pale  rufous,  fonniug  three  distiuct 
bars  across  the  wings;  under  wing  coverts  pale  yellow,  inner  margins  .of 
Haills  pale  salmon  color;  bill  dark  brownish-black,  with  a  whitish  spot  on 
the  angle  of  the  lower  mandible;  tarsi  and  toes  brownish-black. 

Length  6  in. ;  wing  21 ;  tall  21 ;  tarsi  \  ;  bill  &,  width  at  base  7-16. 

* 

Habitat.  Mexico,  "Tehuantepec,  Cacopricto."  Type  in 
the  National  Museum  at  Washington.  Procured  by  Prof. 
F.  Suniichrast  in  June,  1872  ;  original  number  1555. 

liemarks.  Prof.  Suniichrast  thought  it  would  prove  to  be 
a  new  species,  and  forwarded  it  to  me  for  examination,  but 
I  did  not  receive  the  specimen  until  the  summer  of  this  year, 
the  box  containing  it  having  been  lost  sight  of  for  several 
months. 

Its  dimensions  are  less  than  those  of  31.  lawrencii,  and 
the  colors  throughout  are  paler ;  it  also  differs  in  having  a 
whitish  throat  and  flammulated  markings  on  the  breast ;  these 
parts  in  31.  laxcrencii  being  of  a  clear  bluish  cinereous ;  the 
lores  and  eyelids  are  grayish-white,  in  31.  lawrencii  they  are 
brown  like  the  crown ;  the  bill  in  the  new  species  is  much 
broader. 

In  reply  to  my  inquiry  for  other  facts  concerning  it,  and 
its  relationship  to  31.  lawrencii,  Prof.  Sumichrast  wrote  as 
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follow? :  ,fI  have  two  more  specimens  of  the  Myiarchus 
(No.  1555)  iu  my  possession  (which  I  hope  soon  to  send 
you),  and  consider  them  distinct  from  M.  latcrencii.  These 
two  specimens,  like  the  one  you  hnve  seen,  have  :t  gravish- 
white  throat,  and  on  the  breast  deeper  longitudinal  spots, 
although  slightly  marked,  and  the  bill  also  broad.  The 
physiognomy  of  these  birds  in  life  is  sufficiently  distinct 
from  M.  lawrenciiy  to  enable  me  to  distinguish  them  even  at 
a  distance  ;  the  body  of  No.  1555  is  in  fact  thicker  and  more 
robust.  I  have  had  occasion  to  kill  a  great  many  of  the  M. 
laivrena'i,  and  I  have  always  been  able  at  first  sight  to  re- 
cognize them  as  such,  although  perched  at  a  great  height. 
My  immediate  impression  on  seeing  No.  1555  for  the  first 
time  was  that  I  ha/1  before  me  a  new  form.  I  have  never 
seen  in  the  M.  lawrencii  dark  flammulations  on  the  breast, 
which  the  three  specimens  of  No.  1555  show,  although  but^ 
lightly  marked." 


VIII.  —  Notes  on  Certain  Ten-estrial  Mollusks,  with  Descrip- 
tions of  New  S])ecies. 

BY  THOMAS  BLAND. 
Read  Oct.  5,  1874. 

Oleacina  flexuosa,  Pfr. 

This  was  described  in  1854  (Zool.  Proc),  from  a  speci- 
men in  Cuming's  cabinet,  and  subsequently  figured  in  Nov. 
Conch.,  I,  t.  3,  f.  1G— 17,  but  the  habitat  was  unknown. 

There  is  in  the  Swift  cabinet  *  a  very  fine  example,  with 


*  I  have  recently  had  the  opportunity  of  examining  the  collection  of  my  late 
esteemed  friend,  Mr.  Robert  Swift,  before  ita  delivery  to  the  Philadelphia  Academy,  to 
which  it  has  been  presented  by  his  daughter. 
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note  that  it  was  received  from  Aux  Cayes,  in  November, 
1856,  from  Mr.  Ross.  Mr.  Swift  communicated  this,  and 
probably  sent  to  Dr.  PfeitTcr  the  imperfect  shell  referred  to 
in  Mon.  VI,  278. 

The  specimen  in  the  Swift  cabinet  is  long.  65,  diam.  24 
mill.,  apart.  37  mill,  long.,  infra  medium  10  mill.  lata. 

This  is  the  only  species  in  the  West  Indies  nearly  allied  to 
the  large  Mexican  forms. 

Macrocyclis  euspira,  Pfr. 

In  the  Swift  cabinet  I  lately  found  young  specimens,  as 
well  as  adults,  of  this  Venezuelean  species,  and  from  one  of 
the  former  obtained  the  animal.  W.  G.  Binney  favors  me 
with  the  folio wiug  report  on  its  dentition  :  — 

"The  lingual  membrane  is  indeed  like  that  of  Macrocyclis  In  its  general 
type.  It  differs  from  our  North  American  species  only  in  having  all  the 
teeth  purely  aculeate,  the  usual  form  of  marginals  in  the  Vitrininai.  It 
has  no  laterals,  but  the  first  teeth  are  of  a  transitional  character,  between 
laterals  and  marginals.  This  cannot  be  considered  a  generic  difference. 
Zonites  Icevigatus  has  no  true  laterals,  and  several  species  have  not  more 
than  two. 

M.  euspira  has  a  true  Glandina-like  lingual,  especially  in  the  form  of 
the  central  tooth,  which  is  of  a  somewhat  different  character  in  the  North 
American  species  of  Macrocyclis. 

The  presence  of  a  Jaw  with  smooth  anterior  surface  and  decided  median 
projection  to  the  cutting  margin,  in  connection  with  the  form  and 
arrangement  of  the  teeth  and  the  absence  of  true  laterals,  warrant  our 
placing  euspira  in  Macrocyclis." 

v.  Martens  has  this  species  in  Ammonoceras,  subgenus  of 
Hyalina,  with,  among  others,  II.  caduca,  Pfr.  of  Mexico, 
which  is  doubtless  a  Zonites. 

Macrocyclis  Baudoni,  Petit. 

The  jaw  and  dentition  of  this  species  were  described 
(Amer.  Jour.  Conch.,  VII,  1871,  and  Annals,  X,  1873),  by 
W.  G.  Binney  and  myself,  and  we  found  it  to  be  a  Macro- 
cyclis. 

February,  1875.  6  Ann.  Lyc.  Nat.  Hist.,  Vol.  XL 
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Macrocyclia  concolor,  Fer. 

This  species,  judging  from  its  great  similarity,  if  not 
identity,  with  M.  Baudoni,  is  doubtless  a  Macrocydis. 

Shuttleworth  (Diag.  n.  Moll.  1854)  mentions,  on  the 
authority  of  Blauner,  that  M.  concolor  is  viviparous.  In  the 
Swift  cabinet  a  specimen  is  preserved,  which  he  had  alive, 
and  from  which  he  took  five  embryo  shells.  What  the  habit 
is  in  that  respect  of  the  North  American  species  of  Macro- 
cyclis  has  not  been  noticed. 

M.  concolor  and  Baudoni  are  placed  by  v.  Martens  in 
Morchia  (subgenus  of  Hyalina),  which  must  now,  however, 
be  treated  as  a  synonyme  of  Macrocydis, 

M.  laxata,  Fer.,  is  the  type  of  that  genus,  but  its  denti- 
tion is,  I  believe,  unknown. 

The  geographical  distribution  of  the  species  shows  that 
Macrocydis  is  essentially  an  American  genus. 

In  the  Pacific  Province  of  the  Northern  Continent,  four 
species  are  found ;  M.  Va ncouverensis ,  sportetta,  Voyana  and 
Duranti.  In  eastern  North  America,  M.  concava.  H.  pau- 
cispiraf  Poey,  of  Cuba,  will,  I  think,  prove  to  be  a  Macro- 
cydis. M.  concolor  belongs  to  Puerto  Rico,  and  Baudoni  to 
Guadaloupe  and  Dominica ;  M.  euspira  to  Venezuela. 

Zonites  Lansingi,  nor.  sp. 

T.  imperforate,  orbiculato-depressa,  fuseo-cornea,  superne  laevigata, 
basi  substriatula ;  satura  impressa;  anfr.  r>J  convexiuscull,  ultimas  non 
descendens,  ad  perlpheriam  obsolete  angulatus,  subtus  convexior,  circa 
regionem  umbilicarem  excavatus ;  apertura  angustc  lanaris;  peristo- 
mate  acuto,  margine  dextro  lamella  obsolete  serrata  intua  incrassato,  colu- 
mellari  vix  reflex!  usculo. 

Shell  imperforate,  orbicular-depressed,  shining,  dark  horn- colored, 
smooth  above,  at  the  base  substrlate;  suture  impressed;  whorls  5i 
rather  convex,  the  last  not  descending,  obsoletely  angular  at  the  periph- 
ery, more  convex  at  the  base,  excavated  around  the  umbilical  region; 
aperture  narrow,  lunate;  peristome  acute,  the  right  margin  thickened 
within  by  an  obsoletely  denticulated  lamella,  columellar  margin  scarcely 
reflected. 

Diam.  maj.  vix  8,  mln.  2£  mill.,  alt.  U  mill. 
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Habitat,  In  damp  moist  places,  among  leaves.  Astoria, 
Oregon. 

Remarks.  Two  figures  of  the  species  are  annexed.  The 
aspect  of  the  upper  surface  of  the  shell  is  very  like  that  of 
Z.  multidentatus,  Binney. 


I  am  indebted  to  Mr.  Henry  Hemphill  for  this  interesting 
little  species,  and  dedicate  it  to  my  young  friend,  Mr.  A. 
Ten  Eyck  Lansing  of  Burlington,  New  Jersey,  a  very  prom- 
ising student,  to  whom  Mr.  W.  G.  Binney  and  myself  are 
much  indebted  for  assistance  in  our  examination  of  the  den- 
tition of  terrestrial  mollusks. 

One  specimen  of  Z.  Lansingi,  appearing  to  have  the  ani- 
mal within  it,  was  crushed  between  two  glass  slides,  enabling 
Mr.  Binney,  without  the  use  of  potash,  satisfactorily  to  ob- 
serve the  jaw  and  teeth  remaining  uninjured  in  the  tissues  of 
the  animal .  I  am  indebted  to  him  for  the  subjoined  particulars. 


Jaw  (flg.  2,  A)  low,  wide,  slightly  arcuate;  ends  scarcely  attenuated, 
blunt ;  cutting  margin  without  median  projection ;  anterior  surface  with 
fourteen,  broad,  unequal,  crowded,  flat  ribs,  slightly  dentlculatlng  either 
margin. 


Fig.  2. 
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The  first  impression  given  by  the  jaw  is  that  it  bears  narrow,  separated 
ribs,  as  in  Bulimulus,  Cylindrella,  etc.  A  more  careful  study  of  It,  however, 
shows  the  ribs  to  be  very  broad,  crowded,  flat,  with  narrow  interstices 
between  them. 

Lingual  membrane  with  17-1-17  teeth ;  six  laterals.  Centrals  (fig.  2,  B) 
with  the  base  of  attachment  longer  than  wide,  the  lower  lateral  angles 
expanded;  upper  margin  broadly  reflected;  reflection  very  short,  tricus- 
pid, side  cusps  decidedly  developed,  short,  bearing  distinct  cutting 
points,  median  cusp  long,  slender,  bulging  at  sides,  reaching  nearly  to 
the  lower  edge  of  the  base  of  attachment,  beyond  which  projects  slightly 
the  distinct,  long  cutting  point.  Laterals  like  the  centrals,  but  unsymmet- 
rical  by  the  suppression  of  the  inner,  lower  angle  of  the  base  of  attach- 
ment,  and  inner  side  cusp  and  cutting  point.  Marginals  (fig.  2,  C)  acule- 
ate, their  base  of  attachment  less  sole-like  than  usual  in  Zonites,  but  more 
circular  in  outline.  Fig.  C  shows  these  bases  of  attachment.  Fig.  D 
gives  one  marginal  tooth  in  profile. 

This  is  the  first  known  instance  of  a  species  with  ribs  on 
its  jaw  having  aculeate  marginal  teeth ;  or  of  a  species  fur- 
nished with  a  Zonites-like  shell  having  decided  ribs  on  its 
jaw.  It  will  be  difficult  to  find  a  place  for  the  species  under 
any  description  of  genus  or  subfamily.  The  shell  is  that  of 
Zoniles,  but  that  genus  has  a  riblesfc  jaw  with  median  pro- 
jection. 

Zonites  Stearnsii,  nov.  sp.? 

With  land  shells  from  the  west  coast,  kindly  sent  to  me 
for  examination  by  my  friend  Mr.  Stearns,  I  lately  noticed  a 
single  specimen  of  a  form  from  Astoria,  Oregon,  allied  to 
Z.  Lansingi.  It  is  larger,  more  elevated  and  more  distinctly 
striated  than  that  species,  has  seven  whorls,  with  rather  wider 
and  more  rounded  aperture,  but  without  the  lamella  within 
the  outer  margin  of  the  peristome. 

The  measurements  are  diam.  maj.,  4,  min.  3 \  mill.,  alt. 
2£  mill. 

Having  before  me  a  single  specimen  I  am  unwilling  for- 
mally to  describe  the  species,  which  for  the  present  I  desig- 
nate as  Zonites  Stearnsii. 
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The  accompanying  figures  of  this  and  the  preceding  species 
were  kindly  drawn  for  me,  on  wood,  by  Mr.  W.  G.  Binney. 


Fig.  8.  Zonites  SUarntii. 


Zonitos  indentatus,  Say. 

Pfeiffer,  on  the  authority  of  Hjalmarson,  mentions  the 
occurrence  of  this  species  in  St.  Domingo. 

I  have  specimens  collected  by  Dr.  Cleve  in  Puerto  Rico 
which  are  scarcely  distinguishable  from  Z.  indentatus,  but 
the  color  is  very  much  darker  than  of  American  shells. 

Hyalina  Bermudensis,  Pfr. 

This  has  been  shown  (Bland  and  Binney,  Annals,  X,  221) 
from  the  character  of  the  lingual  dentition,  to  belong  to  the 
Vitrinea,  not  to  the  Helicacea  of  v.  Marten's  arrangement. 

I  am  indebted  to  Mr.  J.  Matthew  Jones  for  an  opportunity 
of  examining  a  remarkable  sub-fossil  form  found  in  stalag- 
mitic  conglomerate,  in  caverns  at  Tucker's  Town,  Bermuda. 

The  living  H.  Bermudensis,  as  described  by  Pfeiffer  (Zool. 
Proc,  1845),  has  seven  whorls  and  in  size  is  diam.  maj.  23, 
min.  21  mill.,  alt.  12  mill. 

The  extinct  form  differs  from  it  in  having  nine  whorls,  the 
last  more  convex  above,  a  less  acute  carina,  umbilicus  smaller, 
but  especially  in  size.  The  measurements  are  diam.  maj. 
37,  min.  34  mill.,  alt.  19  mill. 

I  propose  the  name  of  Ilyalina  ITelsoni  for  the  sub-fossil 
species,  in  honor  of  Lieut.  Nelson,  the  author  of  valuable 
geological  memoirs  on  the  Bermuda  and  Bahama  Islands. 
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Although  its  contemporary  and  survivor,  H.  Bermudensis,  is 
nearly  allied  to  it,  I  cannot  refer  to  them  as  being  identical. 

The  occurrence  of  this  large  extinct  form  in  Bermuda  is 
very  interesting.  It  may  surely  be  inferred  that  the  species 
lived  at  a  period  when  the  area  of  the  land  was  more  exten- 
sive and  elevated.  The  existing  form,  it  should  be  mentioned, 
is  also  found  sub-fossil. 

Wollaston  (Variation  of  Species,  1856)  remarks,  with 
respect  to  some  large  extinct  Madeira  Helices,  that  they  may 
have  been  but  forms  of  the  smaller  living  species, — "coex- 
istent with  them,  though  more  sensitive  to  the  great  diminu- 
tion of  altitude  and  area  which  were  consequent  on  the  break- 
ing-up  of  a  once  continuous  land." 

Sub-fossil  are  not  unfrequently  larger  than  living  allied  or 
identical  forms.  I  have  noticed  that  the  sub-fossil  Chond- 
ropoma?  basicarinatum  and  chordiferum  of  St.  Croix  are 
larger  than  their  very  near  ally  C  Santacruzense,  now  living 
on  that  Island.  The  extinct  IT.  Josephince,  found  in  St.  j 
Eitts,  is  considerably  larger  than  the  living  forms  of  the 
neighboring  Islands.  St.  Croix  and  St.  Kitts,  geologically  \ 
speaking,  aro  but  fragments  of  larger  areas.  \ 

Some  living  species,  however,  vary  very  much  in  size :  I 
may  instance  H.  Luquillensis  Shuttl.  of  Puerto  Rico.  The  \ 
measurements  given  by  Shuttle  worth  are  diam.  maj.,  40; 
min.  32  mill. ;  alt.  30  ad  33  mill.  In  the  Swift  cabinet 
there  is  a  remarkably  small  specimen,  diam.  maj.,  29  ;  min. 
25  mill. ;  alt.  18  mill. 

M.  concolor,  Fer.,  of  the  same  Island  is  another  instance. 
In  the  Swift  Cabinet  there  is  one,  5&  whorls,  diam.  maj.  25 ; 
min.  23  mill. ;  alt.  9  mill.  Adult  specimens  collected  by 
Dr.  Cleve,  having  whorls,  are  not  more  than  half  that 
size.  Unfortunately,  I  have  no  note  as  to  the  stations  of  the 
different  sized  forms. 

GuGBtoria  Powisiana,  Pfr. 
M.  Crosse  (Jour,  de  Conch.,  1872)  described  and  figured 
Helix  Powisiana,  Pfr.,  placing  it  in  the  new  genus  Guesteria, 
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of  which  it  is  the  only  known  species.  He  remarks  on  its 
rarity  and  the  absence  of  mention  of  it  in  my  Catalogue  of 
shells  collected  in  New  Grenada  (Cont.  to  Conch.,  1852). 

On  a  recent  examination  of  shells,  which  my  late  valued 
friend  Mr.  Robert  Swift  had  from  me  in  1852,  still  preserved 
in  his  Cabinet,  I  identified  a  young  specimen  of  Guesteria 
Powisiana,  which  I  found  in  1851  near  Marmato,  at  an  ele- 
vation of  about  5,000  feet,  on  the  Western  Cordillera  of  the 
Andes.    The  shell  had  not  been  previously  determined. 

Simpulopsis  dominicensis,  Pfr. 

In  the  Swift  Cabinet  are  two  specimens,  marked  *  Vitrina" 
found  by  Hjalmarsou  near  Puerto  Plata  (Haiti),  but  which 
are  I  believe  young  shells  of  Simpulopsis  dominicensis. 
In  Mai.  Blatt.  1858,  p.  146,  Pfeiffer  mentions  a  Vilrina  from 
Haiti,  on  the  authority  of  Hjalmarson,  which  was  subse- 
quently found  probably,  to  be  what  I  have  suggested. 

Helix  bracteola,  Fer.  (Microphysa). 

■ 

M.  Maze  enumerates  this  in  his  Catalogue  of  Martinique 
species  (Jour.  Conch.  April,  1874)  and  I  am  indebted  toM. 
Crosse  for  a  specimen  of  it.  Looking  at  the  description  and 
figure  by  Deshayes  (in  Fer.  Hist.  I,  p.  84,  t.  86,  f.  2),  I  do 
not  doubt  the  determination,  but  believe  that  the  species  is 
the  same  as  H.  vortex,  Pfr. 

Helix  Sargonti,  dot.  sp. 

T.  sub-perforate,  globoso-depressa,  oblique  striate,  tenuis,  pallide  cor- 
nea?; spira  brevls,  apice  obtusa;  anfr.  6,  convextuscull,  ultlmus  antice 
descendens,  ad  peripheriam  obsolete  angulatus,  basi  subplanalatus ;  aper- 
ture obliqua,  lunato-rotundate;  perist.  marginibus  approximatis,  dcxtro 
expansiasculo,  colamellari  superne  perdllatato,  reflexo,  perforationem 
fere  tegente,  basali  lntrorsura  lamellato-calloso. 

Shell  subperforate,  globose-depressed;  obliquely  striated,  thin,  pale 
horn-colored? ;  spire  short,  apex  obtuse ;  whorls  5,  rather  convex,  the  last 
descending  at  the  aperture,  obsoletely  angular  at  the  periphery,  base  sub- 
planulate ;  aperture  oblique,  lunate-rounded ;  peristome  with  the  margins 
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approximating,  right  margin  somewhat  expanded,  colomellar  margin 
much  dilated  above,  reflected,  nearly  covering  the  perforation,  basal  mar- 
gin with  a  lamelliform  callus  within.  Diam.  maj.  15;  min.  13  mill.;  alt. 
8  mill. 

Habitat,    Little  Inagua,  Bahamas. 

Remarks.  This  in  general  form  is  much  like  //.  Lhiclosi- 
anat  Fer.,  but  the  interior  projecting  tooth  is  wanting  and  the 
callus  on  the  basal  margin  is  more  developed. 

The  species  belongs  to  the  subgenus  Plagioptycha,  which 
is  peculiarly  characteristic  of  the  Haitian  fauna.  I  have  else- 
where remarked  (Annals  X,  318)  on  the  evidences  of  the 
former  more  intimate  connection  of  Inagua  and  Turks  Islands 
with  Haiti.  I  name  the  species  after  Mr.  Daniel  Sargent  of 
Inagua,  to  whom  I  am  indebted  for  many  interesting  shells 
from  the  Bahamas. 

Helix  marginella,  Grael.  (Caracolus). 

In  the  Swift  Cabinet  there  are  specimens  from  Mayaguez, 
Puerto  Rico,  in  which  the  dark  band  almost  covers  the  upper 
whorls,  leaving  simply  a  narrow  lighter  colored  margin  next 
the  sutures ;  the  dark  band  equally  wide  at  the  base.  There 
is  also  an  albino  specimen,  which  was  found  in  1864,  by  the 
late  Mr.  Hailgenson  in  a  wood,  on  San  Isidio  Estate,  near 
the  city  of  San  Juan. 

This  species  occurs  in  Vieque  and  Culabre  as  well  as  in 
Puerto  Rico. 

Helix  Gaskoini,  Pfr.  (Caracolus). 

M.  Salle  first  collected  this  in  St.  Domingo.  He  noticed,  I 
learn  from  him,  many  specimens,  but  all  appearing  dead  and 
white,  collected  two  only,  oue  of  which  remains  in  his  Cab- 
inet, the  other  in  Cuming's. 

Professor  Gabb  found  specimens  during  his  explorations 
in  St.  Domingo,  and  one  of  them  was  given  to  me  by  Dr. 
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Newcoiub.  It  agrees  entirely  with  Pfeiffer's  description 
(Zool.  Proc.,  1851)  and  with  Reeve's  figure. 

Helix  bizonalis,  Desh. 

Several  years  ago  Mr.  Ferguson  found  on  logwood  brought 
to  the  Port  of  New  York,  two  specimens  of  a  shell  allied  in 
form  to  II.  marginella,  Gmel.  of  Puerto  Rico  ;  with  them  were 
examples  of  H.  crispata  Fer.,  an  indication  that  the  logwood 
was  from  Haiti.  One  of  the  specimens  is  still  in  my  posses- 
sion, the  ofher  in  the  Swift  Cabinet. 

Dr.  Newcomb  collected  one  fresh  example  when  crossing 
the  eastern  end  of  the  Island ;  the  shell  was  sent  to  me  for 
examination  and  found  to  be  similar  to  that  had  from  Mr. 
Ferguson. 

In  1872  I  received  another  (dead)  specimen  from  Mrs. 
Win.  Klatte,  found  near  Port  au  Prince,  with  H.  crispata. 

The  Ferguson  shell  was  compared  in  1871,  by  Mr.  Sow- 
er by,  in  the  British  Museum,  and  agreed  with  specimens 
there  labelled  H.  bizonalis,  Desh. 

In  1873  my  specimens  were  examined  by  Salle  with  the 
type  of  II.  bizonalis  in  the  collection  of  Deshayes,  and  pro- 
nounced identical  with  it. 

Deshayes  (Fer.  Hist.  I,  68,  N.  90)  has,  in  the  synonymy 
of  the  species,  H.  marginatay  Var.  Fer.  Hist.,  t.  63,  f.  11- 
12,  which  figures  certainly  agree  with  bizonalis. 

Deshayes  does  not  give  the  habitat  of  bizonalis;  in  Chem. 
ed.  2,  N.  956,  the  species  is  attributed,  apparently  on  the 
authority  of  specimens  in  Cuming's  Cabinet,  to  Manila,  but 
undoubtedly  it  belongs  to  Haiti.  Looking  at  the  variability 
of  II.  Sagemon  of  Cuba,  I  am  much  inclined  to  consider 
that  II.  Gaskoini  is  a  var.  of  bizonalis. 

The  occurrence  of  the  nearly  allied  forms  of  Sagemon  in 
Cuba,  bizonalis  in  Haiti,  and  marginella  in  Puerto  Rico,  is  an 
interesting  fact.  The  connection  of  the  faunas  of  the  two 
latter  Islands  is  strikingly  shown  by  the  prevalence  of  forms 


82  Notes  on  Certain  Terrestrial  Mollusks. 

closely  related  to  H.  caracolla*,  and  H.  Audebardi  of  Haiti 
has  a  near  ally  in  H.  LuquiUensis  of  Puerto  Rico. 

H.  bizonalis  is  placed  by  v.  Martens  (Albers  ed.  2)  in  the 
sub-genus  Obba,  probably  with  reference  to  the  supposed 
habitat,  "Luzon,"  while  Sagemon  and  mavginella  are  in 
Caracolus. 

Helix  platystyla,  Pfr.  (Leptoloma). 

Pfeiffer  described  this  species  in  the  Zool.  Proc,  1849, 
from  a  specimen,  " expallescens"  in  Cuming's  Cabinet.  In 
Mon.  Hel.  Ill,  175,  the  habitat  doubtfully  given  is* Moluccas ; 
it  is  placed  next  before  H.  conspersula,  Pfr.  and  H.  fusco- 
cincla,  C.  B.  Ad.  of  Jamaica,  to  which  it  is  very  closely  allied. 

An  example  from  Jamaica  in  my  Cabinet  agrees  closely 
with  Pfeiffer's  description  and  Reeve's  figure  (Conch.  Icon. 
N.  487,  t.  90).  Similar  specimens  in  the  Chitty  Collection, 
British  Museum,  are  labelled  H.  fiisco-cincta,  var.  II.  con- 
spersula  was  described  by  Pfeiffer  in  1845,  the  habitat  un- 
known. In  1871  Mr.  Sowerby  informed  me  that  a  specimen 
in  the  British  Museum  is  ascribed  to  India. 

H.  platystyla  belongs,  I  believe,  to  Jamaica  as  well  as 
H.  conspersula  and  fusco-cijicla. 

Cylindrella  graoilioollis,  Fer. 

I  am  indebted  to  Mrs.  Wm.  Klatte  for  several  specimens 
of  this  species,  found  in  the  vicinity  of  Port  au  Prince,  Haiti. 
It  has  been  erroneously  attributed  to  St.  Thomas.  Judging 
from  a  very  young  individual  it  appears  that  the  number  of 
whorls  in  a  perfect  shell  must  be  from  twenty  to  twenty-two. 
The  four  upper  whorls  are  smooth. 

On  the  axis  there  are  two  revolving  laminae.  I  have  not 
had  an  opportunity  of  examining  the  internal  structure  of 
many  species  from  the  Island  of  Haiti,  but  find  two  lamella 


*  //.  oarneolla  It  found  semi-fossil  only  in  St.  Croix,  bat  Mr.  Swift  assured  me  that  I 
erroneously  referred  to  U.  margitulla  as  occurring  there  in  a  similar  condition  (Annals 
VII,  887). 


Digitized  by 


Notes  on  Certain  Teirestrial  Molluska.  83 

on  the  axis  of  C.  Salleana  and  Hjalmarsoni.  It  is  curious 
that  no  species  peculiar  to  Jamaica  has  a  similar  character  of 
axis. 

Macroceramus  Swifti,  nor.  sp. 

T.  imperforate,  cyllndracco-turrlta,  confertlm  striata,  punctis  numero- 
sis  et  strigis  obliquis  fusco-corneis  variegata ;  spira  ovato-conica,  apice 
obtusula,  paJlide  cornea;  anf.  llj  vix  convexluscull,  ultimas  rotundatus, 
infra  medium  obsolete  fllo-carinatus ;  apertura  diagonalis,  rotundato-luna- 
rio,  perist.  albldo,  expansiusculo,  lncrassato,  margine  dextro  arcuato, 
colnmellari  dilatato. 

Shell  imperforate,  cylindrlcally  tnrreted,  crowdedly  striated,  variegated 
with  oblique  dark  horn  colored  stripes  and  numerous  spots ;  spire  ovate- 
conic,  apex  rather  obtuse,  pale  horn-colored;  whorls  11|  scarcely  convex, 
the  last  rounded,  obsoletely  carinated  below  the  middle ;  aperture  diag- 
onal, roundly  lunate ;  peristome  whitish,  rather  expanded,  thickened,  the 
right  margin  arcuate,  columellar  margin  dilated. 

Long.  11,  lat.  4  mill. ;  ap.  3  mill,  long,  2  lat. 

Habitat.    Turks  Island,  also  Inagua,  Bahamas. 

Remarks.  This  species  is  allied  to  M.  Hermanni,  Pfr.,  of 
Haiti,  but  is  less  distinctly  costulated,  the  suture  not  crenu- 
lated  and  has  thicker  peristome. 

I  dedicate  the  species  to  the  late  Mr.  Robert  Swift,  from 
whom  I  originally  received  specimens. 

Macroceramus  Klatteanus,  nov.  sp. 

T.  rimata,  oblongo-turrlta,  solidula,  oblique  costulata,  alblda,  strigis 
Interrupt  is  et  maculis  castaneis  ornata;  splra  elongata,  apice  albldo; 
sutura  subcrenulata ;  anfr.  10  convexlusculi,  ultlmus  rotundatus,  basi  ad 
aperturam  compressus,  infra  perlpheriam  fascia  1  nigrlcante,  lnterrupta, 
notatus ;  aperture  diagonalis,  subclrcularls ;  perist.  albo,  obtuso,  margin- 
ibus  approxlmatls,  dextro  subarcuato,  columellar!  subdilatato. 

Shell  rlmate,  oblong-turreted,  rather  solid,  obliquely  ribbed,  whitish 
with  chestnut  colored  Interrupted  stripes  and  spots ;  spire  elongate,  apex 
whitish ;  suture  subcrenulated ;  whorls  ten,  rather  convex,  the  last  rounded, 
compressed  at  the  base  near  the  aperture,  one  interrupted  dark  band 
below  the  periphery;  aperture  diagonal,  subclrcular;  perist.  white,  ob- 
tuse, with  approximating  margins,  right  margin  subarcuato,  columellar 
margin  scarcely  dilated. 

Long.  11,  lat.  4  mill. ;  ap.  8  milL  longa. 
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Habitat.    Near  Port  au  Prince,  Haiti. 

Remarks.  This  is  allied  in  form  and  ornamentation  to 
M.  tenuiplicatus,  Pfr.,  but  is  much  smaller,  is  costate,  and 
differs  from  it  in  form  of  aperture.  I  received  specimens  of 
this  and  other  interesting  Haitian  shells  from  Mrs.  Wm. 
Klatte  after  whom  I  name  this  species. 


Several  years  ago  I  sent  to  Dr.  Pfeiffer  a  specimen  from 
St.  Vincent,  which  he  described  (Mon.  VI,  p.  44)  under  this 
name  as  au  authentic  example  of  Guilding's  species,  of  which 
however  it  is  probably  a  variety.  I  have  since  received  from 
Governor  Rawsou  extremely  fine  specimens  more  closely 
agreeing  with  Guilding's  description. 

Pfeiffer  (Mon.  II,  203)  gives  the  following  description, 
MT.  subdiaphana,  straminea,  transverse  densissime  striatula; 
anfr.  6-7,  apicalis  ferrugineus  (G.) .  On  referring,  however, 
to  the  Linn.  Trans.  XIV,  p.  340, 1  find  the  description  to  be 
"Testa  tenera,  tota  straminea,  transverse  obscuro-dense  stri- 
ata ;  anfr.  sex." 

The  most  common  form  is  of  uniform  bright  yellow,  some 
specimens  have  a  purple  apex  and  others  several  narrow  red- 
dish-brown bands.  One  of  my  specimens  measures  :  long. 
34,  lat.  14;  ap.  16  mill,  long.,  10£  lata.  B.  stramineus  oc- 
curs also  in  the  Island  of  Mustique  one  of  the  Grenadines. 


In  the  Swift  Cabinet  there  are  shells  under  this  name,  re- 
ceived from  M.  Salle  and  said  to  be  from  St.  Domingo.  I 
can  find  no  mention  of,  or  reference  to,  such  a  species  iu  the 
books. 

The  largest  specimen,  which  is  scarcely  adult,  has  5£  whorls ; 
the  two  upper  whorls  have  a  pale  yellowish  tinge,  the  apex 
rather  darker  in  color.  It  is  very  like  and  may  be  a  variety 
of  B.  liliaceusy  Fer.  which  occurs  in  Puerto  Rico. 


Bulimulus  stramineus,  Gailding  (Drymaeus). 


Bulimus  stramineus,  Richard. 
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Stenogyra  Dominicensis,  PfY.  (Pseudobalea). 

This  was  described  in  1850  by  Pfeiffer  as  a  Balea,  but  in 
1854  Shuttleworth  (Diag.  n.  Moll.  No.  6)  referred  it  to  Sten- 
ogyra. 

Pfeiffer  described  it  as  Bulimus  hasta  in  Malak.  Bl.  1856. 

From  a  Cuban  specimen,  in  the  Cabinet  of  R.  Swift,  I  ob- 
tained the  animal  and  found  it  to  be  viviparous.  From  one 
I  took  five  embryonic  shells,  of  from  two  to  three  whorls. 

The  jaw  and  lingual  membrane  were  examined  by  W.  G. 
Binney,  who  informs  me  that  they  exhibit  the  characters  pre- 
vailing in  Stenogyra,  the  jaw  striate,  without  median  projec- 
tion ;  central  lingual  tooth  small,  laterals  large,  subquadrate, 
perfectly  symmetrical  in  base  of  attachment  and  tricuspid. 

The  jaw.  of  S.  decollata  has  the  same  fine  striae. 

atrophia  caloarea,  Pn\ 

Several  dead  specimens  of  this  rather  rare  shell  were  col- 
lected by  Mr.  D.  Sargent  on  Little  Inagua.  The  habitat  of 
the  species  has  not  hitherto  been  known. 

In  a  young  shell  (4  whorls),  the  umbilicus  is  1}  mill,  in 
diameter.  The  parietal  tooth  is  shown  in  the  figure  in  Chem. 
ed.  2,  t.  19,  fig.  4,  but  not  referred  to  in  Pfeiffer's  descrip- 
tion. 

Strophia  iostoma,  Pn*. 

From  Mr.  Sargent  I  have  remarkably  fine  specimens  of  this 
species,  from  Turtle  Cove,  Great  Inagua.  The  following 
are  measurements  of.  extreme  forms  : 

13  whorls,"  Long.  46  lat.  in  med.  14  mill. 
11}     "       "     35        "  15 
11      "       "     31        »«  10  m 

Choanopoma  occidentale,  Pfr. 

Pfeiffer  refers  this  species  (Malak.  Bl.  1860,  p.  216)  to 
Martinique,  but  as  M.  Maze  (L  c.)  mentions,  it  does  not 
occur  in  that  Island. 
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Dr.  V.  Rijgersma  collected  it  several  years  since  in  the 
Island  of  St.  Martin,  and  very  kiudly  supplied  me  with 
specimens. 

Helix  ammonooerae,  Pfelffer.   (Ammonoccras,  Pn\) 

I  discovered  this  sgecies  in  1851,  in  New  Grenada,  and  it 
was  described,  from  a  specimen  in  the  Cumingian  Collec- 
tion, by  Pfeiffer  in  1854  (Zool.  Proc.). 

During  last  year  Governor  Raw  son  sent  to  me,  for  deter- 
mination, a  single  shell  from  the  Island  of  Grenada,  W.  I., 
which  I  found  on  comparison  with  a  specimen  of  H.  ammo- 
noceras,  preserved  in  the  Robt.  Swift  Cabinet,  to  be  identical 
with  it. 

Helix  Hubbardi,  A.  D.  Brown.  (Strobtia.) 

This  was  first  found  near  Indianola,  Calhoun  Co.,  Texas, 
by  Mr.  E.  W.  Hubbard,  and  described  by  Brown  in  the 
Phila  Proc.  (Oct.,  1861).  It  was  subsequently  discovered 
at  Bellevue,  in  the  Parish  of  St.  Andrew,  Island  of  Jamaica, 
and  described  (Jour,  de  Conch.,  Oct.,  1871)  by  Mr.  C.  P. 
Gloyne,  as  H.  Vendryesiana. 

In  November,  1872,  Dr.  W.  Newcomb  found  a  few  speci- 
mens on  the  trees  in  Bonaventure  Cemetery,  near  Savannah, 
Georgia,  and  kindly  sent  to  me  a  couple. 

1  have  no  doubt  as  to  the  identity  of  the  Texas,  Jamaica 
and  Georgia  shells. 

Gloyne  mentions  the  parietal  lamella  only,  but  there  are 
others  as  described  by  Brown.  The  species  is  in  fact  allied 
to  H.  labyrinthica,  Say,  and  not  to  H.  palndosa,  to  which 
group  it  is  referred  by  Gloyne. 

The  distribution  of  H.  Hubbardi  is  certainly  curious,  but 
it  may  be  observed  that  H.  Strebeli,  Pfr.,  which  is  extremely 
like,  if  not  identical  with,  labyrinthica,  belongs  to  the  Mexi- 
can fauna. 
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Helicina  nemoralis,  Gappy. 

This  Trinidad  species  can  scarcely  be  considered  distinct 
from  H.  Columbiana,  Philippi  of  Venezuela. 

Auricula  pellucens,  Menke. 

In  1871  I  received  several  dead  specimens  of  this  species 
of  Auricula  from  Mr.  Henry  Prime.  He  informed  me  that 
he  "found  about  a  dozen,  none  with  the  animal,  on  runt  a 
Rasa,  a  small  island  on  the  west  coast  of  Florida,  at  the 
mouth  of  Calvasahachee  River ;  they  were  in  one  place  only, 
at  the  edge  of  a  mangrove  swamp,  in  company  with  Melam- 
pus  bidenlatus  and  M.  coniformis;  the  latter  were  in  great 
abundance." 

Auricula  pellucens  is  referred  to  Demerara  and  JZllobium 
Ceylanicum,  H.  &  A.  A.,  placed  in  its  synonymy  by  Pfeif- 
fer,  to  Ceylon.  I  have  one  specimen  from  each  of  those 
localities,  given  to  me  by  the  late  Mr.  Swift,  and  they  are 
certainly  very  like  those  from  Florida. 

Pfeiffer  gives  the  Antilles  also,  with  doubt  on  the  author- 
ity of  F^russac,  as  one  of  the  habitats. 

I  never  heard  of  the  collection  of  the  species  on  the  Flor- 
ida Coast  by  any  one  excepting  Mr.  Prime.  Stimpson  (Am. 
Naturalist,  IV,  587)  refers  to  the  present  tropical  character 
of  the  shells  of  the  west  coast  of  Florida  as  being  plainly 
due  to  the  influence  of  the  Gulf  Stream.  A.  pellucens, 
whether  now  living  or  not  on  that  coast,  doubtless  originally 
owed  its  introduction  there  to  the  agency  mentioned  by 
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IX. —  Descriptions  of  Four  New  Species  of  Birds  from 

Costa  Rica, 

Br  GEO.  N.  LAWRENCE. 
Read  December  21, 1871. 

A  third  instalment  of  about  six  hundred  specimens  of 
birds  was  received  quite  recently  at  the  Smithsonian  Insti- 
tution, from  Prof.  W.  M.  Gabb,  in  charge  of  the  Talamanca 
Exploring  Expedition,  Costa  Rica,  and  forwarded  to  me  for 
examination.  This  collection  was  made  by  Mr.  Juan  Cooper, 
acting  zoologist,  Mr.  Zeledon  having  retired  from  that  posi- 
tion on  account  of  failing  health. 

The  species  described  below  I  consider  new  to  science ; 
they  all  seem  to  be  rare,  as  the  collection  contains  but  a 
single  example  of  each. 

1.  Cyanocitta  argentigula. 

Female  The  feathers  of  the  front,  lores,  with  those  above  and  below 
the  eye  and  of  the  chin  are  rigid,  and  of  an  intense  black;  crown,  hind 
neck,  upper  part  of  back,  sides  of  the  neck  and  the  breast  black,  lower 
part  of  back  and  rump  of  a  dull  deep  blackish-blue ;  the  abdomen,  sides 
and  under  tail  coverts  are  also  dull  deep  blue,  but  brighter  than  the  back, 
especially  on  the  sides  and  under  tall  coverts;  on  the  front  part  of  the 
crown  is  a  crescentic  mark  of  bluish-white,  which  becomes  narrower 
along  each  side  of  the  crown,  and  extends  over  the  ear  coverts  as  far  as 
the  occiput;  the  feathers  of  the  crown  are  elongated  forming  a  short 
crest;  the  throat  is  marked  with  a  sharply  defined  patch  of  silvery  gray- 
ish-white, with  just  a  tinge  of  blue,  and  is  in  strong  contrast  with  the 
black  that  surrounds  it;  this  patch  widens  out  a  little  at  its  lower  extrem- 
ity, which  is  on  the  upper  part  of  the  breast;  the  wings  and  exposed  por- 
tions of  the  quill  feathers,  are  of  a  rich  dark  cobalt-blue,  the  inner  web9 
and  under  surface  of  the  quill  feathers  are  glossy  black ;  the  tail  above  is 
colored  like  the  wings,  underneath  it  is  glossy  black;  bill  and  feet  black. 

Length  101  in.;  wing  4$;  tail  5\\  bill  1;  tarsus  1  5-1G. 

Habitat.  Costa  Rica,  Talamanca.  Type  in  National 
Museum. 

Remarks.  This  does  not  much  resemble  any  other  species  ; 
in  general  coloring  it  is  somewhat  like  C.  ornatay  but  the 
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black  in  the  new  species  is  more  prevalent  and  the  blue 
darker  and  brighter.  O.  nana  and  U.  pumilo  each  have  a 
narrow  whitish  band  on  the  forepart  of  the  crown,  and  ex- 
tending over  the  eyes,  but  uniformly  narrow;  the  former  is 
described  as  having  the  throat  bluish-white;  but  in  these 
species  the  black  is  confined  to  the  front,  sides  of  the  head 
and  throat,  the  blue  color  is  much  lighter  and  they  are  rather 
smaller. 

The  new  species  is  very  handsome,  and  the  peculiar  mark- 
ings on  the  head  and  throat  will  at  once  distinguish  it  from 
all  others. 

2.  Stenopais  albicauda. 

Male.  Crown  and  sides  of  the  head  blacklsh-brown  finely  freckled 
with  bright  rufous  and  gray,  a  grayish-white  line  extends  from  the  bill 
over  the  eye ;  throat  and  sides  of  the  neck  white,  tinged  with  pale  rufoas ; 
there  Is  a  narrow  band  of  pale  rufous  on  the  hind  neck;  upper  plumage 
dark  brown,  the  feathers  crossed  with  narrow  markings  of  light  rufous; 
two  central  tail  feathers  grayish-ash,  marked  with  narrow  waving  lines  of 
brown,  and  crossed  with  eight  irregular  blacklsh-brown  bars ;  the  outer 
lateral  feather  is  white,  its  outer  web  tinged  with  dull  rufous  almost  to 
the  end  of  the  feather,  and  about  midway  of  the  web  is  a  narrow  brown 
stripe  along  the  shaft  half  an  inch  In  extent,  the  remaining  feathers  are 
white  on  their  Inner  webs,  except  at  their  ends,  where  with  their  outer 
webs  they  are  blackish-brown ;  the  smaller  wing  coverts,  secondaries  and 
tertiaries  are  handsomely  freckled  with  gray  and  rufous,  and  blotched 
with  black  and  lighter  rufous,  the  larger  wing  coverts  are  blackish-brown 
ending  with  pale  rufous ;  the  feathers  of  the  breast  are  fuliginous  at  base, 
and  crossed  on  the  exposed  portions  with  narrow  bars  of  black  and  light 
rufous,  the  ends  of  the  feathers  whitish ;  the  abdomen  Is  very  pale  rufous, 
sparingly  barred  on  the  sides  with  blackish,  the  marks  on  the  middle  of 
the  abdomen  are  nearly  obsolete ;  the  under  tail  coverts  are  clear  light 
rufous  and  immaculate ;  the  quills  are  dark  brown,  the  outer  four  prima- 
ries have  a  conspicuous  white  bar  at  about  one-third  their  length  from  the 
end,  on  the  first  primary  is  a  white  spot  on  the  inner  web  towards  the 
base,  the  other  quiil  feathers  have  their  inner  webs  more  or  less  marked 
with  pale  rufous  spots ;  under  wing  coverts  dark  brown  mottled  with  ru- 
fous; bill  black;  tarsi  and  toes  pale  brownish-yellow. 

Length  &  In. ;  wing  54 ;  tail  4J ;  tarsus  |. 

Habitat*  Costa  Rica,  Talamanca.  Type  in  National 
Museum*. 

February,  1875.  7  Am*.  Ltc.  Nat.  Hist.,  Vol.  XL 
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Remarks.  In  appearance  this  species  resembles  8.  cayenn- 
ensis,  but  the  tail  is  longer  with  narrower  feathers ;  it  wants 
the  transverse  black  bar  midway  on  the  tail  feathers  as  in  8. 
cayennensis,  and  has  the  abdomen  and  under  tail  coverts 
more  rufous  than  in  that  species. 

This  appears  to  be  the  first  occurrence  of  a  member  of 
this  genus  north  of  the  Isthmus. 

3.  Geotrygon  ruflventris. 

Front  and  a  line  under  the  eye  extending  as  far  as  the  occiput,  light 
salmon  color;  crown,  hind  neck,  upper  part  of  bade,  throat  and  upper 
part  of  breast,  of  a  rather  dull  violet-purple,  on  the  lower  part  of  the 
breast  merging  into  brownish-ash ;  lower  part  of  back,  rump,  and  upper 
tail  coverts  of  a  dull  bronzy  olive-green;  tail  feathers  brownish-black, 
the  ends  lighter  or  ashy-brown ;  abdomen,  vent  and  sides  dull  brownish- 
rufous,  on  the  middle  of  the  abdomen  is  a  patch  of  white  feathers  just 
tinged  with  rufous;  under  tail  coverts  dark  brown  largely  ending  with 
rufous ;  wing  coverts,  secondaries  and  tertlarles  olive-brown,  primaries 
brownish  black,  the  shafts  of  a  reddish  or  hazel-brown ;  under  wing 
coverts  and  axillars  deep  cinnamon-red ;  inner  webs  of  primaries  at  base 
dull  pale  cinnamon ;  bill  black ;  feet  in  the  dried  specimen  of  yellowish- 
flesh  color. 

The  sex  is  not  given. 

Length  about  9  in. ;  wing  5| ;  tail  3| ;  bill  from  front  |,  from  rictus  1 ; 
tarsus  If. 

Habitat.  Costa  Rica,  Talamanca.  Type  in  National 
Museum. 

Remarks.  The  number  of  handsome  species  of  this  genus 
discovered  in  Central  America  within  the  last  few  years  is 
quite  remarkable,  this  making  the  sixth  ;  it  is  however  much 
more  sombre  looking  than  most  of  its  allies,  the  colors  being 
darker  and  more  subdued.  It  is  so  unlike  all  others  of  the 
genus  that  no  comparisons  are  required. 

4.  Porzana  clnereiceps. 

Female.  Upper  part  of  head  and  cheeks  bluish-cinereous,  darker  on  the 
crown,  but  clearer  and  lighter  on  the  cheeks;  neck  before  and  behind, 
upper  part  of  back  and  breast  bright  reddish-chestnut,  paler  on  the  throat 
and  grayish  near  the  chin ;  back  olivaceous-brown,  on  the  rump  and  upper 
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tail  coverts  dark  brown ;  quill  feathers  brown ;  abdomen  and  under  tail 
coverts  crossed  with  alternate  bars  of  black  and  white;  upper  mandible 
brown,  brighter  on  the  culmen,  under  mandible  yellowish;  tarsi  and  toes 
hazel  brown. 

Length  about  5i  In. ;  wing  2\ ;  bill  | ;  tarsus  1}. 

Habitat.  Costa  Rica,  Talamanca.  Typo  in  National 
Museum. 

Remarks.  Compared  with  P.  albigularis  this  species  dif- 
fers in  its  ash  colored  head,  more  deeply  colored  chestnut 
breast  and  in  not  having  a  white  throat ;  above  it  resembles 
P.  rubra  but  the  head  in  that  species  is  darker,  below  they 
are  quite  unlike,  as  the  eutire  under  plumage  of  P.  rubra  is 
chestnut-red. 


X. — Notes  on  North  American  Lepidoptera. 

Br  H.  K.  MORRISON. 

■ 

Read  Jan.  7,  1878. 

Family  BOMBYCID2E. 
Ed  km  a,  Walk. 

Ocelli  absent.  Eyes  naked,  unlashed.  The  antennas  of  the  female  sim- 
ple. The  palpi  stout,  finely  clothed,  exceeding  the  front;  the  first  joint 
of  the  usual  form ;  the  second  long,  flat,  rcctaugular,  and  truncate  at  the 
extremity;  the  third,  in  the  Texan  species  hidden  In  the  villoslty  of  the 
second,  In  albifrons  short  and  slight,  but  perceptible. 

The  front  rounded,  but  the  frontal  hairs  converge  forming  an  obtuse 
projection ;  the  villoslty  above  the  antenna)  elevated,  forming  a  triangular 
projecting  hood  over  the  vertex.  The  collar  circular,  nearly  flat,  sur- 
rounded and  limited  above  by  the  pterygodes,  which  are  well  defined,  tri- 
angular, closely  scaled  and  separated  by  the  depressed  dorsal  portion  of 
the  thorax. 

The  prothoraclc  tuft  absent,  the  metathoraclc  tuft  present  although 
low  and  rounded.  The  abdomen  smooth,  heavy,  cylindrical,  truncate  and 
un  tufted. 

AU  the  tibiae  uuarmed  and  clothed  with  long  thin  hair. 
The  anterior  wings  comparatively  broad,  with  rectangular  apices ;  the 
posteriors  rounded. 
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M.  Guen6e  notices  in  the  first  volume  of  the  "Species 
General "  the  great  resemblance  of  E.  albifrons  to  the  higher 
genera  of  the  Noctuidoe,  and  the  discovery  of  the  species  de- 
scribed below  gives  fresh  force  to  his  remarks. 

We  would  not  be  surprised  if  the  genus  should  be  ulti- 
mately referred  to  the  neighborhood  of  Demos  and  Diloba, 

Edema  albifrons,  8m.  Abb. 

As  this  species  is  not  uncommon  in  the  Northern  States  it 
is  known  to  almost  every  collector,  and  a  specific  description 
is  unnecessary. 

Edema  Faokardii,  nov.  sp. 

Expanse  81  mm.  Length  of  body  16  mm.  The  ground  color  of  the  an- 
terior wings  gray,  sprinkled  with  black  atoms  and  with  white,  and  faint 
brownish  and  ochreous  stains ;  the  half-line  and  the  interior  line  absent ; 
the  orbicular  spot  present  as  a  geminate  blackish  upright  lunulate  mark, 
preceded  by  a  white  stain;  the  reniform  a  similar,  but  simple  and  more 
distinct  mark,  surrounded  by  a  faint  ochreous  annulus;  the  median 
shade  passes  between  the  spots,  it  is  thickened  below  the  reniform  form- 
ing a  black  spot,  but  is  afterward  lost ;  the  exterior  line  is  only  present 
in  the  central  part  of  the  wings,  it  is  'geminate,  dentate  and  forms  a 
particularly  prominent  Indentation  opposite  the  reniform  spot;  a  con- 
trasting apical  white  shade,  below  which  appears  a  diffuse  blackish  shade 
clearly  cut  above,  and  the  black  distinct  subtermiual  line  formed  of  ob- 
lique marks  between  the  nervules ;  fringes  long.  Posterior  wings  uni- 
form dark  fuscous,  with  lighter  fringes. 

Beneath  gray,  with  numerous  black  atoms ;  the  lines  and  dlscal  dots  are 
obsolete. 

Habitat,    Waco,  Texas.    March  9.  (Belfrage.) 

We  dedicate  this  interesting  species  to  Dr.  A.  S.  Packard, 
Jr.,  as  an  acknowledgment  of  the  value  of  his  exhaustive 
w  Synopsis  of  the  Bombycidre"  as  well  as  of  his  kindness  to 
a  younger  naturalist. 

Family  NOCTUID2E. 

Acronycta  brumosa,  Guen. 

Acronycta  Verrilli,  G.  &  B.  Trans.  Amer.  Ent.  Soc.,  Vol.  Ill,  p.  178, 
PL  2,  flg.  82. 
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We  are  satisfied  that  Grote  and  Robinson's  species  is  iden- 
tical with  A.  brumosa. 

The  depth  of  the  color  on  the  hind  wings  has  been  men- 
tioned as  a  sufficient  character  in  separating  the  species ;  but 
it  is  variable,  as  a  large  series  in  our  collection  will  show. 

We  have  specimens  from  Canada  (Prof.  F.  X.  Belanger 
and  Mr.  George  Norman),  from  Wisconsin  (Prof.  S.  H. 
Peabody),  from  New  York  (Messrs.  Fred.  Tepper  and  E.  L. 
Graef),  from  the  Adirondack  Mts.  (Mr.  F.  C.  Bowditch), 
from  Mt.  Washington,  N.  H.,  near  the  Half  Way  House  (H. 
K.  Morrison)  and  many  from  various  localities  in  Massachu- 
setts. 

The  variation  in  marking  and  particularly  in  size  is  con- 
siderable. 

Aoronyota  pudorat  a,  nov.  sp. 

Expanse  84  mm.  Length  of  body  16  mm.  We  have  had  a  single  speci- 
men of  this  species  in  our  collection  for  a  long  time,  but  have  hesitated 
to  describe  it,  fearing  that  it  was  but  a  variety  of  A.  tritona,  Hubn. 

The  discovery  of  other  specimens  of  both  sexes  convinces  us  that 
it  is  distinct.  Anterior  wings  above,  bluish  gray,  with  the  lines  and 
dashes  as  in  A.  tritona,  the  ordinary  spots  are  distinct,  concolorous  and 
black  encircled,  in  this  respect  differing  from  tritona.  The  posterior  wings 
Instead  of  yellow  are  pure  white  with  a  faint  discal  dot  and  median  line, 
followed  by  a  vague  suffused  terminal  band.  Beneath  white,  with  conspic- 
uous discal  dots  and  an  angulate  median  line ;  in  tritona  the  ground  color 
Is  yellowish  with  scarcely  traces  of  the  usual  discal  dots. 

Habitat.    New  York  ;  Canada. 

Specimens  received  from  Messrs.  Fred.  Tepper  and  F.  X. 
Belanger. 

M.  Guenee's  description  of  A.  tritona  does  not  agree  alto- 
gether with  Hiibner's  figure,  and  perhaps  another  species  is 
described  by  him. 

Agrotis  acclivis,  nov.  sp. 

Expanse  35  mm.  Length  of  body  17  mtn.  Eyes  naked.  All  the  tibiae 
splnose.  The  antenna  of  the  male  with  fine  short  hairy  clothing,  black 
above,  testaceous  beneath.  The  thorax  black  above,  having  a  low  pro- 
thoracic  tuft  tipped  with  cinereous ;  the  pterygodes  light,  and  concolor- 
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ous  with  the  costal  shade.  Abdomen  gray,  conspicuously  banded  with 
ochreous. 

The  anterior  wings  with  a  broad  costal  carneous-gray  shade  extending 
over  the  middle  and  upper  part  of  the  basal  space,  filling  the  ordinary 
spots,  narrowing  and  becoming  extinct  before  the  exterior  line ;  the  re- 
mainder of  the  wings  blackish  gray,  becoming  lighter  In  the  neighbor- 
hood of  the  irregular,  jagged  and  diffuse  subterminal  line,  which  Is  close 
to  the  external  margin  thus  narrowing  the  terminal  space ;  the  interior 
line  is  lost  above  In  the  costal  shade  and  below  on  the  inner  margin,  it 
only  appears  in  the  middle  of  the  wings  and  there  has  attached  to  it  the 
small  concolorous  black  edged  clavlform  spot;  the  ordinary  spots  small, 
the  space  between  them  blackish,  the  orbicular  elongate,  nearly  lost  in  the 
costal  shade,  the  reniform  followed  by  a  distinct  black  streak  which  ex- 
tends to  the  exterior  line;  the  latter  is  black,  simple,  denticulate  and  not 
very  distinct;  a  series  of  black  dots  before  the  fringe,  the  latter  is  yel- 
lowish at  the  base,  outwardly  gray.  Posterior  wings  whitish  with  a 
slight  yellow  tinge,  having  an  indistinct  discal  dot  and  an  indefinite  subter- 
minal shade ;  the  costa  and  inner  margin  are  gray ;  the  fringe  ochreous. 
Beneath  the  anterior  wings  are  blackish,  the  posteriors  white  with  a 
gray  costal  border ;  the  fringes  of  both  wings  more  or  less  yellow. 

Habitat.    New  York. 

(From  the  collection  of  Mr.  Fred.  Tepper). 

The  distinctive  characters  of  this  Agrotis  are  found  in  the 
carneous-gray  costal  shade,  the  small  spots,  the  distinct  black 
dash  following  the  reniform  and  the  ochreous  fringes.  It 
is  allied  to  A,  annexa,  Treits,  but  differs  by  the  non-serrate 
antenna?,  the  absence  of  the  basal  black  dash,  and  the  whitish 
posterior  wings  with  ochreous  fringes;  it  also  approaches 
more  remotely  A.  venerabili8,\Vti\k.  and  A.  volubilis,  Harvey. 

Agrotis  montana,  nov.  sp. 

Expanse  30  nun.  Length  of  body,  12  mm.  Eyes  naked.  All  the  tibice 
spinose.  The  vlllosity  of  the  palpi,  front,  collar  and  thorax  coarse  and 
thick;  the  collar  black,  edged  broadly  with  white;  the  thorax  and  abdo- 
men blackish,  the  latter  having  the  anal  tufts  yellowish.  The  ground 
color  of  the  anterior  wings  dark  gray,  as  In  Anarta  algula,  Lef. ;  the 
whole  insect  closely  simulates  Anarta.  The  anterior  wings  elongate, 
with  the  inner  angle  rounded;  the  half-line  thick,  black  and  twice  undu- 
late ;  the  basal  space  is  more  or  less  suffused  with  bluish  gray,  and  contains 
a  black  orbicular  basal  dash;  the  interior  line  very  distinct,  black,  thick 
and  perpendicular,  preceded  by  a  conspicuous  bluish  gray  shade  line ;  to 
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It  is  attached  the  long  blackish  claviform ;  orbicular  spot  round,  whit- 
ish and  contrasting;  the  reniform  whitish,  upright,  elliptical  and  closely 
approaching  the  exterior  line;  the  latter  is  black,  distinct,  non-dentate 
and  but  slightly  bent  beneath  the  cell;  beyond,  the  ground  color  becomes 
lighter;  the  subtermlnal  line  is  irregular,  preceded  by  cuneiform  mark- 
ings and  by  a  blackish  costal  shade ;  the  fringe  concolorous.  The  poste- 
rior wings  are  dark  fuscous  with  white  fringes  and  faint  discal  dots. 

Beneath  whitish,  without  markings,  except  faint  discal  dots  and  suf- 
fused gray  costal  shades. 

Habitat.  Mountains  of  Colorado,  above  12,000  feet,  July 
22  to  Aug.  12. 

One  specimen  in  the  possession  of  Dr.  A.  S.  Packard, 
Jr.,  and  another  in  our  own  collection. 

This  abnormal  species  is  extremely  interesting  on  account 
of  its  resemblance  to  the  boreal  genus  Anarta%  three  species 
of  which  are  found  in  the  same  localities.  Messrs.  Bates 
and  Wallace  have  discovered  numerous  cases  of  mimicry 
between  the  species  of  IleHconidce  and  Pieridce  inhabiting 
the  tropical  regions  of  South  America ;  and  now  we  have  in 
the  alpine  fauna  of  these  mountains  a  parallel  instance  of 
close  outward  resemblance  between  species  of  two  widely 
differing  genera  of  moths. 

None  of  the  northern  Agrotids  known  to  us,  as  scropulana, 
opipara,  hyperborea,  islandica,  okakensisy  approach  in  the 
least  to  Anarta. 

Adita  chionanthi,  Sm.  Abb. 

We  have  received  from  our  friend  Mr.  George  Frazer,  a 
female  specimen  of  this  rare  and  interesting  species  ;  which 
has  remained  unknown  since  1797.  The  antennae  of  the  fe- 
male are  simple  with  fine  hairy  clothing,  and  the  ovipositor 
projects  slightly  beyond  the  abdomen. 

In  his  generic  description  Mr.  Grote  states  that  the  tibia) 
are  spinose ;  this  is  apparently  an  error  as  the  only  spines 
present  are  the  pair  before  the  spurs  on  the  middle  tibia? 
and  a  single  spine  (there  possibly  may  have  been  two)  be- 
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tween  the  two  pair  of  spurs  on  the  hind  tibiae;  isolated 
spines  sometimes  occur  in  these  positions  in  genera  which 
do  not  have  spinose  tibia?,  as  has  been  noticed  by  European 
entomologists. 

Mamestra  adjuncts,  Boisd.  (Miselia). 

Hadena  adjuncta,  Grote,  Ball.  Buff.  Soc.  Nat.  Sc.,  Vol.  I,  p.  108  (1873). 

This  species,  considering  its  strong  generic  characters,  has 
suffered  many  changes  of  position ;  described  by  Dr.  Bois- 
duval  under  Miselia  and  thought  by  him  to  be  a  European 
species,  it  was  shortly  afterwards  correctly  referred  by  M. 
Guenee,  in  the  "Species  General,"  Vol,  5,  p.  199,  to  the 
side  of  the  well  known  Mamestra  brassica,  Linn.  Mr. 
Grote  places  it  in  Hadena;  why,  wo  do  not  know,  as  the 
eyes  are  distinctly  hairy. 

Mamestra  curta,  nov.  sp. 

Expanse  80  mm.  Length  of  body  15  mm.  Eyes  hairy.  Anterior  tibiae 
unarmed.  Collar,  front  and  palpi  as  usual  in  this  genus.  A  low  protho- 
raclc  tuft.  Abdomen  smooth,  yellowish  and  untufted,  slightly  exceeding 
the  posterior  wings.  Anterior  wings  gray,  with  all  the  markings  distinct 
and  well  defined ;  interior  line  simple,  removed  further  than  usual  from 
the  base,  strongly  lobed  between  the  nervules ;  to  the  largest  lobe  the 
distinct,  short  and  truncate  claviform  spot  is  attached ;  orbicular  spot  large, 
black-ringed  and  concolorous,  reniform  spot  narrow  and  upright,  crossed 
by  the  diffuse  blackish  median  shade,  below  the  spot  the  latter  is  lost  in 
the  ground  color;  exterior  line  of  the  normal  form,  black,  distinct  and 
dentate,  followed  by  a  narrow  pale  shade  line;  subtermlual  line  very 
prominent,  preceded  by  black  shades  which  partially  fill  the  subterminal 
space,  becoming  diffuse  as  they  recede  from  the  line,  but  near  it  are  very 
intense  and  contrast  with  the  light  terminal  space ;  a  series  of  black  dots 
at  the  base  of  the  fringe.  Posterior  wings  yellow,  with  a  discal  dot,  a 
narrow  median  line,  and  a  broad  blacki>h  terminal  border;  the  fringe  is 
yellow  and  contrasting.  Beneath,  both  wings  are  yellow,  with  discal  dots 
and  traces  of  median  and  terminal  lines. 

Habitat.    Colorado,  July  20  and  22. 

This  species  can  at  once  be  separated  from  the  other 
MamestrdB  by  the  yellow  posterior  wings.  It  was  collected 
by  Mr.  T.  L.  Mead. 
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Mamestra  pronmlaa,  nov.  sp. 

Expanse  85  Length  of  body  15  «Bm.  Eyes  hairy.  Palpi  ochreons. 
VUloslty  of  the  front,  thorax  and  collar  coarse  and  rough.  Abdomen 
smooth  and  untufted,  covered  with  mixed  gray  and  yellow  scales ;  in  the 
female  with  a  short,  thick,  projecting  ovipositor. 

The  wings  are  thinly  scaled,  nearly  unicolorons,  the  ground  color  being 
olivaceous  gray,  overspread  with  numerous  yellowish  scales ;  the  median 
lines  are  blackish,  diffuse,  irregular  and  dentate;  the  subtermlnal  line 
forming  a  series  of  blackish  blotches,  interrupted,  and  some  times  barely 
perceptible ;  the  orbicular  spot  obsolete,  the  ren i form  reduced  to  a  blackish 
stain ;  the  median  shade  is  seen  at  the  costa  and  inner  margin  in  diffuse 
spots ;  a  yellow  line  at  the  base  of  the  concolorous  fringe.  Posterior 
wings  colored  like  the  primaries,  with  a  more  or  less  distinct  dlscal  dot. 
Beneath,  yellowish  gray,  with  black  dlscal  dots  and  a  diffuse,  thick,  but 
angulate  median  line. 

Habitat.    Colorado  (Mr.  T.  L.  Mead),  July  20. 

We  refer  this  interesting  species  to  Mamestra  provision- 
ally ;  the  two  specimens  we  have  were  placed  in  papers,  so 
that  the  thoracic  tufts  arc  much  defaced ;  we  think  that  on 
the  discovery  of  fresh  specimens  it  will  probably  become  the 
type  of  a  new  genus. 

Scopelosoma  devia,  Grote. 

Expanse  86  mm.  Length  of  body  17  n,m.  The  thorax  Is  concolorous 
and  provided  with  a  sharp  edged  longitudinal  crest  behind  the  collar. 
The  anterior  wings  have  their  apices  rectangular;  half-line  present, 
whitish ;  the  basal  space  brown,  closely  and  evenly  sprinkled  with  white 
atoms ;  the  interior  line  white,  even,  oblique,  and  concave,  contrasting 
strongly  with  the  deep  brown  of  the  central  and  outer  portion  of  the 
wings;  the  reniforra  spot  Is  reduced  to  a  fine  white  concave  line,  the  or- 
bicular absent;  the  exterior  line  Is  very  fine,  whitish,  and  broadly  undu- 
lating, subparallel  with  the  subtermlnal  line  which  is  also  fine  and  clear; 
between  these  two  ordinary  lines  there  is  another  very  distinct  white 
concave  line,  parallel  with  the  interior  line  and  most  distinct  at  the  apex ; 
outwardly  this  line  contrasts  with  the  brown  subtermlnal  space,  Inwardly 
it  Is  suffused,  but  finally  lost  In  the  brown  ground  color  before  the  exte- 
rior line;  there  is  a  sprinkling  of  whitish  atoms  towards  the  end  of  the 
terminal  space ;  at  the  base  of  the  brown  fringe  there  is  a  bicolorous  un- 
dulate brown  and  white  line,  outwardly  the  fringe  is  narrowly  edged  with 
white.  The  posterior  wings  are  uniform  dark  fuscous,  the  fringes  light. 
Beneath,  the  anterior  wings  are  gray,  with  an  Indistinct  double  exterior 
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line ;  the  terminal  space  is  brown  having  the  apical  portion  suffused  with 
whitish;  the  posterior  wings  are  brown,  thickly  sprinkled  with  black 
atoms ;  the  usual  discal  dot  is  present  as  well  as  a  broad  undulate  median 
line. 

Ilabilat.    Brookline,  Mass.,  Oct.  10. 

From  the  collection  of  the  late  Dr.  C.  A.  Shurtleff,  now 
in  the  possession  of  the  Boston  Society  of  Natural  History. 

The  style  of  marking  in  this  species  is  very  unique ;  it 
can  at  once  be  distinguished  by  the  brown  ground  color  and 
the  two  distinct,  concave,  white  parallel  cross  lines  inwardly 
suffused,  outwardly  clear  and  contrasting. 

Plusia  laticlavia,  nov.  sp. 

Expanse  32  mm.  Length  of  body  16  mm.  Habitus  and  markings  of  P. 
precationia,  Gucn.,  to  which  it  is  closely  related.  Ground  color  lighter 
than  in  the  allied  species,  aurichalceous  shaded  with  delicate  pink  as  in  P. 
purpuriyera,  Walk. 

The  reniform  spot,  the  usual  metallic  spots  and  the  general  pattern  of 
the  markings  as  in  precationia ;  it  differs  in  the  course  and  distinctness 
of  the  median  lines,  the  interior  line  being  oblique,  perfectly  straight, 
broad,  and  golden  from  the  inner  margin  to  the  median  nervure,  and  the 
exterior  line  even,  simple  undulate  and  strongly  contrasting ;  above  pur- 
ple, near  the  inner  margin  becoming  golden.  Posterior  wings  dark  gray. 
Beneath  suffused  with  yellow,  lighter  than  iu  precationia. 

Habitat.    New  York.    July  10,  1872. 
Described  from  a  single  specimen  in  good  condition  re- 
ceived from  Mr.  Fred.  Tepper. 

Plusia  formosa,  Grote. 

(Leptina  formoaa,  Grote,  Proc.  Ent.  Soc.  Phil.  Vol.  IV,  p.  823). 

The  description  of  n Leplina  formosa"  has  always  been  of 
great  interest  to  us,  for  evidently  the  species  intended  was 
not  a  true  Leptina ;  but  its  rarity  has  prevented  us  from  de- 
ciding its  proper  place.  A  careful  examination  of  the  single 
specimen  in  the  collection  of  the  Boston  Society  of  Natural 
History  convinces  us  that  it  is  a  Plusia,  rather  remotely  al- 
lied to  P.  ampla,  Walk. 
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It  may  seem  a  wide  leap  from  Leptina  to  Plusia,  but  nev- 
ertheless it  appears  to  be  a  necessary  one ;  the  naked  lashed 
eyes,  the  form  of  the  palpi,  the  unition  at  the  base  of  the 
costal  and  subcostal  uervures  of  the  posterior  wings,  the  con- 
spicuous saddle  shaped  metathoracic  tuft,  and  particularly 
the  style  of  ornamentation,  admit  of  no  doubt. 

The  wings  are  rounded  at  the  apices,  thus  differing  from 
our  American  species,  but  we  do  not  consider  this  character 
of  more  than  specific  value,  particularly  as  the  European 
concha  aud  illustris  show  an  approach  to  this  form. 

Plusia  Hochonwarthi,  Uoch. 

P.  alticola,  Walk.  Cat.  Brit.  Mus.  Noct.t  p.  912. 

P.  iynea,  Grote,  Proc.  Ent.  Soc.  Phil.,  Vol.  II,  p.  274. 

P.  alticola,  Grote,  Bull.  Buff.  Soc.  Nat.  Sc.,  Vol.  II,  p.  81. 

After  comparing  numerous  specimens  of  the  above  species 
from  Europe,  Labrador,  the  Whito  Mountains,  N.  H.,  and 
the  mountains  of  Colorado  (Dr.  Carpenter),  we  agree  with 
Mr.  Strecker  in  uniting  under  one  specific  name  the  forms 
from  these  localities. 

The  specimens  from  Colorado  are  larger  aud  better  marked 
than  the  others ;  we  do  not  see  any  other  differences. 

Mr.  Herman  Strecker  has  kindly  sent  us  a  specimen  of 
Plusia  parilis,  Httbn.,  so  that  we  are  able  to  verify  Mos- 
chler's  record  of  the  species  from  Labrador. 

Calocampa,  Stcph. 

C.  nupera,  Lintu. 
C.  curvimacula,  Morr. 
C.  cineritia,  Grote. 
C.  germana,  Morr. 

In  two  recent  papers  Mr.  Grote  has  made  some  remarks 
on  this  genus,  which,  as  they  do  not  seem  to  be  founded  on 
a  careful  study  of  its  characters,  require  correction. 
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In  the  first  of  these  papers  from  the  Bulletin  of  the  Buf- 
falo Society  of  Natural  Sciences,  Vol.  II,  pp.  193-200,  soli- 
daginis  and  germana  are  separated  under  Hubner's  genus 
Lithomia;  we  prefer  to  follow  Lederer  and  all  succeeding 
European  Lepidopterists,  and  place  these  species  in  Calo- 
campa;  they  resemble  strongly  in  ornamentation  the  typical 
species,  and  their  only  material  structural  difference  is  in  the 
less  arched,  more  rounded  collar. 

In  the  second  paper  from  the  Proceedings  of  the  Philadel- 
phia Academy  of  Natural  Sciences,  p.  210,  1874,  Mr.  Grote 
takes  exception  to  our  statement  that  nupera  is  the  repre- 
sentative of  the  European  vetusla,  and  considers  it  rather  to 
resemble  the  allied  species  exoleta. 

After  a  reexamination  of  our  material,  consisting  of  six- 
teen specimens  of  exoleta  and  eight  of  vetusta  from  various 
parts  of  Europe,  and  five  specimens  of  nupera  and  fifteen  of 
curvimacula  from  different  localities  in  the  Eastern  and  Mid- 
dle states,  we  not  only  feel  prepared  to  state  again  that  nu- 
pera is  our  representative  of  vetusta,  but  further  that  it  is 
still  a  matter  of  doubt  whether  the  forms  are  specifically 
distinct. 

If  a  series  be  examined  it  will  be  seen  that  every  spot  and 
line  of  vetusta  is  reproduced  in  nupera  in  exactly  the  same 
relative  position ;  the  black  basal  dashes,  the  strongest  dis- 
tinctive character,  are  found  in  the  same  place  in  both  spe- 
cies, in  the  former  brownish  and  nearly  concolorous,  in  the 
latter  accentuated  and  marked  by  black  scales ;  wo  now  know 
of  no  other  constant  distinguishing  character  than  this; 
which  is,  as  we  have  shown,  merely  a  difference  in  intensity, 
not  one  of  position. 

In  regard  to  the  statement  that  nupera  is  more  closely  al- 
lied to  exoleta  we  remark  in  addition  to  what  is  said  above, 
that  the  former  differs  mainly  from  the  latter  in  the  obsoles- 
cence of  the  orbicular  spot,  and  the  presence  of  a  single  in- 
tense black  dash  beyond  the  reniform,  or  in  other  words  pre- 
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cisely  tho  same  characters  in  which  vetusta  differs  from  the 
same  species. 

Anarta  membrosa,  nov.  sp. 

Expanse  33  mm.  Length  of  body  15  mm.  Eyes  hairy.  The  antenna  of 
the  female  simple.  The  hairy  clothing  of  the  palpi  and  front  coarse  and 
uneven.  The  collar  is  gray  with  a  black  terminal  border,  tipped  with 
white.  The  thorax  is  clothed  with  mixed  black  and  gray  hair.  The  ab- 
domen smooth,  except  a  slight  low  tufc  on  the  first  segment.  The  ground 
color  of  the  anterior  wings  is  dark  gray;  all  the  markings  are  black,  and 
the  lines  are  followed  and  the  spots  tilled  with  clear  bluish  gray ;  the  half- 
line  thick,  black  and  uneven,  followed  by  a  bluish  gray  shade  which  ex- 
tends to  the  apex,  only  interrupted  by  the  black  diffuse  starting  points  of 
the  lines ;  interior  line  black  and  distinct,  strongly  outwardly  lobed  be- 
tween the  nervules ;  at  the  usual  place  of  the  claviform  spot  a  diffuse  black- 
ish shade  extends  to  the  exterior  line;  the  median  shade  is  strongly 
marked  on  the  costa,  below  much  diffused,  filling  with  black  the  space  be- 
tween the  ordinary  spots,  on  the  lufcrior  portion  of  the  wings  it  is  nearly 
obsolete ;  the  usual  spots  are  of  nearly  equal  size,  enclosed  within  black- 
ish interrupted  annul! ;  the  exterior  line  is  fine,  distinctly  dentate  be- 
tween the  nervules  and  drawn  in  below  the  cell ;  on  the  submedlan  fold  it 
is  thickened  forming  a  blackish  spot;  the  subtermiual  space  is  more 
clearly  bluish,  but  there  is  a  blackish  blotch  In  Its  upper  portion  with 
which  the  usual  three  bluish  ante-apical  dots  contrast;  the  subtermiual 
line  light  nnd  undulate  forming  two  blunted  Hadena-Iike  teeth  on  the  sec- 
ond and  third  median  branches,  it  is  followed  and  set  off  by  black  shades 
the  most  prominent  of  which  are  above  the  teeth ;  the  fringe  distinctly 
chequered  with  black  and  white. 

Posterior  wings  dark  gray  with  a  faint  discal  dot  and  median  line ;  the 
fringes  are  black  and  white,  but  the  colors  are  more  mixed  and  not  so 
well  defined  as  on  the  anterior  wings. 

Beneath  dark  gray,  with  discal  dots  and  a  very  cousplcuoua  undulating 
median  line ;  the  fringe  Is  also  chequered. 

Habitat.    White  Mountains,  N.  H. 
From  the  collection  of  the  Boston  Society  of  Natural 
History. 

This  species  can  be  distinguished  from  others  of  the  ge- 
nus by  its  large  size  and  stout  form,  as  well  as  the  distinct 
spots  filled  with  bluish  gray,  and  the  uniform  dark  gray  pos- 
terior wings ;  it  is  slightly  larger  than  A.  amissa  from  Green- 
land and  quite  different  in  appearance. 
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Anarta  melanopa,  Thunb.,  is  also  found  on  Mt.  Washington, 
and  appears  to  be  of  common  occurrence  ;  it  is  interesting  to 
observe  its  successive  broods ;  it  first  emerges  on  the  Ledge 
from  Juno  15  to  July  1,  according  to  the  season;  as  the 
summer  gradually  advances  it  comes  out  higher  up,  and  from 
July  4  to  10  is  found  in  perfect  condition  near  the  Summit, 
while  below  at  this  time  none  but  worn  and  ragged  females 
are  to  be  seen. 

Eut u icons,  nov.  genus. 

Eyes  naked.  Ocelli  present.  Palpi  comparatively  stout,  the  joints 
hidden  by  Ions,  coarse,  uneven  hair.  Front  very  full,  rounded;  without 
a  projecting  knob  or  horizontal  plate.  Antenna  of  the  male  simple;  by 
the  aid  of  an  ordinary  lens  the  segments  are  seen  to  be  well  separated 
from  each  other,  and  each  provided  with  a  short  tooth.  Thorax  rounded, 
moderately  stout.  Abdomen  reaching  to  the  anal  angle  of  the  posterior 
wings,  untufted.  All  the  tibia;  non-spinose,  the  anterior  tibia;  without 
the  claws  found  in  allied  genera.  The  anterior  wings  short  and  trian- 
gular, with  the  angles  well  marked ;  the  nervures  are  very  strong  at  their 
commencement,  particularly  the  median  and  submedian;  the  posterior 
wings  short  and  broad,  having  all  the  angles  rounded.  The  thorax  and 
head  are  clothed  above  and  beneath  with  long,  coarse  hair. 

This  well-marked  little  genus  differs  from  others  of  the 
group,  by  the  non-spinose  tibia? ;  wo  consider  it  distantly 
allied  to  Omia  and  Heliolonche ;  to  these  genera  it  is  related 
by  the  very  hirsute  head  and  body  parts. 

Eutricopis  nexilis,  nov.  sp. 

Expanse  18  mm.  Length  of  body  8  mm.  Ground  color  of  the  anterior 
wings  dull  olivaceous  gray,  with  mingled  pink  scales,  resembling  that  of 
H.  modicella,  Grote ;  the  median  space  is  occupied  by  three  white  spots, 
the  largest  is  quadrate,  situated  between  the  median  and  submedian  ncrv- 
ules,  above  and  attached  to  this  spot,  another  large  spot  occupying  the 
place  of  the  reuiform ;  in  the  ordinary  place  of  the  orbicular  spot  appears 
another  small,  partially  obscured  spot;  beyond,  smooth  and  unspotted, 
overlaid  with  pink  scales,  through  which  passes  a  broad,  even,  olivaceous, 
8ubtcrminal  band ;  fringe  tipped  with  white.  Posterior  wings  black,  with 
white  fringes,  and  two  large,  united,  subquadrate  discal  white  spots. 
Beneath,  on  the  anterior  wings,  the  white  markings  above  are  reproduced, 
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the  ground  color  la  black,  but  the  entire  costa  Is  beautifully  and  broadly 
banded  with  pink;  on  the  posterior  wings  the  ground  color  is  also  black, 
but  the  white  markings  are  larger  than  the  above,  the  entire  anterior  half 
of  the  wings  are  pink,  excepting  the  central  white  band. 

Habitat.    Colorado,  Juuo  18. 

This  beautiful  species  will  at  ouce  be  recognized  by  its 
vivid  colors  beneath.  From  the  numerous  species  of  Heli- 
othis  described  by  Mr.  Groto  from  the  same  locality,  it 
differs  at  once  by  the  unarmed  tibia?. 

Telesilla  vesca,  nov.  sp. 

Expanse  28  rom.  Length  of  body  10  mm.  Eyes  naked.  The  palpi  and 
front  as  in  T.  cinereola.  Thorax  untufted,  concolorous.  Abdomen  smooth, 
dark  gray.  The  middle  and  posterior  tibire  are  terminated  by  a  pencil 
like  tuft  in  addition  to  the  ordinary  spur.*. 

Different  shades  of  brown  prevail  over  the  anterior  wings,  melting 
gradually  into  one  another;  the  basal  space  is  chestnut-brown  deepening 
into  black-brown  on  the  first  part  of  the  median  space,  the  outer  and  up- 
per portions  of  the  median  space  are  cinereous-brown,  beyond,  the  ter- 
minal and  subtcrminal  spaces  are  dull  gray-brown ;  the  ordinary  lines  are 
cinereous  and  the  spots  are  encircled  by  annul!  of  the  same  color;  the 
half-line  and  the  iuterlor  line  indistinct;  the  exterior  line  distinct,  even 
and  preceded  by  a  darker  shade  line;  it  is  followed  by  a  series  of  black 
spots  on  the  nervules;  subtermlnal  line  whitish,  preceded  by  lighter  brown 
shades;  orbicular  and  renlform  spots  distinct,  concolorous,  the  former 
rounded,  the  latter  upright  having  the  lower  inner  corner  drawn  In  on  the 
median  nervure. 

The  posterior  wings  are  blackish  gray.  Beneath  uniform  dark  gray ; 
both  wings  flecked  with  white  atoms;  the  posteriors  with  a  dlscal  dot 
and  median  line. 

Habitat.    Texas;  Wisconsin. 

Smaller  than  cinereola,  with  the  markings  much  the  same 
but  on  a  deeper  and  more  diversified  ground  color. 

Eucalyptra,  nov.  genus. 

Eyes  naked.  The  antenna?  in  the  male  are  clothed  with  fine,  isolated, 
comparatively  long  hair. 

The  first  joint  of  the  palpus  is  normally  formed,  the  second  and  third 
are  united  together  to  form  a  long  (3  mm.),  thin,  distinctly  triangular 


104        Notes  on  North  American  Lepidoptera. 

piece,  united  to  the  first  joint  at  its  smallest  angle,  the  side  opposite  this 
angle  being  about  one  millimetre  In  length.  The  front  is  rounded ;  above 
and  beyond  the  vertex  the  frontal  villoslty  projects  as  a  triangular  tuft, 
directed  towards  and  almost  reaching  the  obtuse  angle  of  the  palpal 
piece.  The  thorax  is  weak,  rounded  and  untufted ;  its  clothing  entirely 
scaly.  The  abdomen  is  slight  and  closely  scaled,  exceeding  the  margin 
of  the  posterior  wings. 

The  legs  are  long,  closely  scaled,  having  the  tibiae  non  splnose.  The 
wings  are  elongate  with  all  the  angles  rounded. 

This  is  a  peculiar,  slender-bodied  genus  allied  to  Amolita  and  Thauma- 
topsis,  the  characters  drawn  from  the  palpi,  antennae  and  frontal  villoslty 
are  very  distinctive,  and  separate  it  at  once  from  the  genera  mentioned 
above,  as  well  as  all  others  known  to  us. 

Eucalyptra  bipuncta,  nov.  sp. 

Expanse  81  mm.  Length  of  body  14  mm.  Palpi  black.  The  front  and 
thorax  whitish.  The  anterior  wings  are  white,  sprinkled  with  black  at- 
oms, outwardly  they  are  gray  and  the  atoms  are  more  numerous.  The 
ornamentation  is  extremely  simple,  the  two  ordinary  spots  are  reduced 
to  black  dots;  the  median  nervure  is  shaded  with  dark  gray  to  the  exte- 
rior line;  the  latter  is  distinct,  even,  graylsh-ochreous,  regularly  arcu- 
ate beyond  the  cell  and  then  extending  obliquely  to  the  Inner  margin; 
all  other  markings  are  obsolete.  The  abdomen  and  posterior  wings  are 
uniform  light  grayish  fuscous,  with  an  ochreous  tinge. 

Beneath,  the  anterior  wings  are  dark  gray,  with  a  distinct  ochreous 
costal  border;  the  posteriors  are  lighter,  grayish  ochreous  with  a  dark 
costal  border. 

Habitat.  Massachusetts. 

Taken  at  Belmont,  Aug.  17,  1874. 

The  slight  form,  the  obsolete  markings,  and  the  triangular 
black  palpi  will  serve  to  identify  this  species. 


Digitized  by  Google 


Digitized  by  Google 


L2  (ryrnnothora.*;  u  m  hro.su  s . 
3.4.  Nevconger  prrtonguA'. 


Digitized  by  Google 


PUBLICATIONS 

m 

OF 

THE  LYCEUM  OF  NATURAL  HISTORY 

IN  THE  CITY  OF  NEW  YORK. 


The  Lyceum  of  Natural  History  has  commenced  the  publica- 
tion of  Vol.  XI  of  its  Annals  and  proposes  to  issue  four  num- 
bers every  year;  each  number  to  consist  of  not  less  than  thirty-two 
pages  (octavo),  with  or  without  plates. 

Price  of  yearly  subscription,  payable  in  advance,  $2.  Price 
of  a  single  number,  60  cents. 

The  Lyceum  has  established  a  Publication  Fund,  contributors 
to  which,  in  the  sum  of  $100  at  one  time,  are  entitled  to  all  the 
scientific  publications  of  the  Lj-ceum  appearing  subsequently  to 
the  payment  of  their  contribution. 

The  Lyceum  has  on  hand  for  sale,  at  the  price  of  $38,  complete 
sets  of  its  Annals,  as  far  as  published,  consisting  of  ten  volumes 
(octavo),  illustrated  by  one  hundred  and  fourteen  plates,  each 
volume  containing  twelve  or  more  numbers  of  thirty-two  pages. 
It  has  also  for  disposal,  separately,  a  limited  number  of  all  the 
volumes,  at  the  price  of  $4  per  volume  uncolored  plates,  $5  per 
volume  with  colored  plates. 

THOMAS  BLAND, 
Cliairman  of  the  Publication  Committee. 
New  York,  June,  1875. 

JOHN  H.  HINTON,  M.D.,  Treasurer, 

41  West  S2d  Street. 
13F  Any  person  residing  within  the  United  States,  on  sending 
the  amount  of  his  jrearly  subscription  to  the  Treasurer,  will  re- 
ceive the,  numbers  as  they  appear,  without  further  cost. 

Agents  in  London,  Trubner  &  Co. 
In  Leipsick,  Bern.  Hermann. 

Special  agents  for  the  Lyceum, 

NATURALISTS'  AGENCY, 

Salem,  Mass. 


CONTENTS. 


XI.  — On  an  Asphaltlc  Coal  from  the  Shale  of  the  Huron  River, 

Ohio,  containing  Seams  of  Sulphate  of  Baryta.  By 
Prof.  Albert  R.  Leeds.  (With  a  Geological  Note 
by  Dr.  J.  S.  Newberry.)   H)5 

XII.  — On  a  New  Species  of  Anarta,  and  on  an  Allied  Genus,  with 

a  Note  on  the  Genus  Adlta.    By  Aug.  R.  Grots,    .   .  101 

XIII.  — Morgan  Expeditions,  1870-71.    On  the  Devonian  Trtlo- 

bites  and  Mollusks  of  Erer6,  Province  of  Pari,  Brazil. 

By  Ch.  Fred  Hartt  and  Richard  Rathbun,     .   .   .  HQ 

XIV.  — Note  on  a  Name  In  Entomology  proposed  by  the  late  Cole- 

man Townsend  Robinson.   By  Aug.  R.  Grote,  .   .   .  L2S 

XV.— Some  Observations  on  the  Birds  of  Ritchie  County,  West 

Virginia.   By  William  Brewster,   123 

XVI. — Notes  on  the  Sub-Generic  Character  of  Helix  Jamaicensls, 
Chemn..  and  on  Certain  Terrestrial  Mollusks  from 
Haiti ;  with  Description  of  a  New  Species  of  Helix 
from  Colorado.   By  Thomas  Bland,   L4fi 


Vol..  XI.  Deconiber,  1S90.  »-!©. 


ANNALS 


or  m> 


LYCEUM  OF  NATURAL  HISTORY 


OF 


NEW  YORK. 


NEW  YORK: 
PUBLISHED   FOR  THE  LYCEUM. 

NATURALI8T8'  AGENCY,  SALEM,  MAS8. 
1876. 


E  a  I. km  PKK8S,  F.  W.  PUTJfAM  ft  CO„  PHOrUIETOHS. 


[Late  LYCEUM  of  Natural  History.] 

1876. 


prrsibrnt. 

JOHN    S.  NEWBERRY. 


Ouc-prtiibcnta. 

T.    EGLESTON.  BEN  J*.    N.  MARTIN 


Corrriponbing  Srcrttaqj. 
H.  CARRINGTON  BOLTON. 

Urcorbing  Scrrtturn. 
OLIVER   P.  HUBBARD. 


Crraiurtr. 
JOHN    H.  HINTON. 


Jibrarian. 
LOUIS  ELSBERG. 

Committrr  of  publication. 

DANIEL  S.  MARTIN.  JOHN  S.  NEWBERRY. 
GEO.    N.    LAWRENCE.  HENRY  MORTON. 

H.    CARRINGTON  BOLTON. 




Google 


J'JeW  yORK    AcADEyviY  OF  JSdENCES, 
No.    12    WEST   9  1st  STREET, 


NEW  YORK. 


In  sending  herewith  the  first  numbers  of  the  Annals  of 
the  Academy  of  Sciences,  ami  Hie  last  of  tin-  Lyceum  of  Natural 
History,  tlio  undersigned  requests,  in  behalf  <>f  the  Academy* 
that  all  societies  receiving  these  publications  would  inform  hitn 
of  any  numbers  which  are  missing  from  their  sets  of  the  Annals 
of  the  Lyceum  of  Natural  History.  The  Academy  wishes,  in 
entering  upon  the  exchange  of  its  new  series  of  Annals,  to  com- 
plete the  former  series,  so  fur  as  may  he  in  its  power,  in  the 
libraries  of  all  societies  with  which  it  is  in  correspondence. 

The  Index  number,  which  will  complete  the  last  volume 
(XI)  of  the  Annals  of  the  Lyceum,  is  delayed — but  will  be  sent 
ere  long. 

I>.  S.  MARTIN, 
Chairman  of  the  Publication  Committee, 

N.   )'.  Academy  of  Sciences. 

Ar<;t\sT.  1*78. 


Digr 


AsphaUie  Coal. 


105 


XI. —  On  an  AsphaUie  Coal  from  the  shale  of  the  Huron 
Biver,  Ohio,  containing  seams  of  Sulphate  of  Baryta. 

Bv  PROF.  ALBERT  R.  LEEDS. 
[With  a  Geological  Note  by  Dr.  J.  S.  Newberry.] 
Read  January  It,  1S75. 

I  have  received  from  Chas.  N.  Smith,  Esq.,  of  Norwalk, 
Ohio,  a  specimen  of  coal  found  on  the  Huron  River,  below 
the  Lake  Shore  and  Michigan  Southern  R.  R.  crossing.  It  oc- 
curs in  a  bank  of  shale,  about  seven  feet  below  the  surface  of 
the  ground,  and  a  few  feet  above  the  bed  of  the  river.  The 
specimens  forwarded  to  me  for  examination  were  three  and  a 
half  centimetres  in  thickness.  According  to  my  informant, 
the  thickness  of  the  seam  at  its  outcrop,  and  for  a  distance 
hack  of  three  feet,  averages  about  two  inches.  It  then 
divides  into  two  scams,  which  are  separated  by  a  thin  stra- 
tum of  shale.  The  remarkable  and,  as  we  believe,  novel 
tact  concerning  these  seams  of  coal,  is  that  they  are  traversed 
by  innumerable  sheets  of  sulphate  of  baryta,  which  divide 
the  coal  into  small  irregular  fragments.  The  coal  itself  has 
a  brilliant  lustre,  resembling  asphalt.  The  white  mineral 
traversing  it,  consisted,  in  the  specimen  examined,  of  88.61 
per  cent,  of  sulphate  of  baryta,  the  remainder  consisting  of 
silica,  alumina,  and  oxide  of  iron.  By  weathering,  the  sur- 
face of  the  sheets  of  white  spar  becomes  stained  yellow  with 
ferric  oxide.  The  causes  which  have  operated  to  produce 
this  deposition  of  barytes  in  the  coal,  whether  by  iufiltration 
of  meteoric  waters  percolating  through  overlying  strata,  or 
by  some  other  agency,  must  be  determined  by  an  examina- 
tion of  the  local  stratigraphy. 

Note  by  Dr.  J.  S.  Newberry. 

The  mineral  in  question  occurs  in  numerous  localities  in 
Ohio  and  Kentucky,  tilling  narrow  fissures  in  the  Huron 
shale.  This  formation,  which  is  the  equivalent  of  the  Por- 
May,  1875.  8  Ann.  Lyc  Nat.  Hist.,  Vol.  xi. 
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tage  group  of  the  New  York  geologists,  contains  throughout 
from  10  to  25  per  cent,  of  carbonaceous  matter,  and  is  the 
source  whence  most  of  the  oil  is  derived,  both  in  Pennsyl- 
vania and  Ohio.  These  rocks  are  lower  than  any  in  which 
true  coal  has  ever  been  found  ;  and  this  material,  moreover, 
occurs  not  in  beds  like  true  coal,  but  in  fissures  and  crevices 
intersecting  the  layers  of  the  rock.  The  mineral  examined 
by  Prof.  Leeds  should  therefore  be  regarded  as  an  asphaltic 
coal,  originally  derived  from  the  spontaneous  distillation  of 
petroleum,  like  the  Albertite  of  New  Brunswick  and  the 
Grahamite  of  West  Virginia. 

The  white  scales  which  fill  the  cracks  of  this  coal,  as  found 
in  Huron  and  Lorain  counties,  in  Ohio,  have  probably  been 
derived  from  deep-seated  sources,  coming  up,  perhaps  as 
chloride  of  barium,  through  the  fissures  which  contain  the 
asphaltic  coal. 

The  region  where  this  mineral  occurs  is  occupied  exclu- 
sively by  unchanged  sedimentary  roc  ks,  Devonian  and  Upper 
Silurian.  These  contain,  so  far  as  known,  no  disseminated 
sulphate  of  baryta;  but  the  Water  Lime  group  of  the  Upper 
Silurian,  which  lies  some  distance  below  the  Huron  shale, 
and  comes  to  the  surface  a  few  miles  west,  on  the  Islands  of 
Lake  Erie,  is  much  shattered,  probably  in  connection  with 
an  uplift  along  the  line  of  the  Ohio  anticlinal  :  and  the  cav- 
ities and  crevices,  once  existing  in  this  rock,  arc  frequently 
filled  with  sulphate  of  strontia  and  sulphate  of  baryta,  or 
with  native  sulphur.  These  minerals,  occurring  thus,  should 
probably  be  regarded  as  deposits  from  thermal  waters  ;  and 
it  is  quite  possiblo  that  the  fissures  in  the  Huron  shale,  con- 
taining this  asphaltic  coal,  have  derived  their  sulphate  of 
barvta  from  a  similar  source. 
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XTI. —  On  a  yew  Species  of  Anarta  and  on  an  allied  Genus, 
with  a  note  on  the  Genus  Adita. 

BY  AUG.  It.  GROTE,  A.  M. 
Bead  March  8,  1875. 

Among  a  collection  of  Lepidoptcra  made  by  Mr.  Theo.  L. 
Mead  in  Colorado  Territory,  are  specimens  of  an  undescribed 
species  of  Anarta,  which  differs  from  all  the  American  species 
known  to  me  in  its  more  lengthy  villosity,  in  its  colors  and 
the  greater  proximity  of  the  median  lines  on  the  primary 
wing.    I  describe  it  as  follows  : 

Anarta  nivaria,  n.  s. 

$.  The  eyes  are  hairy.  Fore  wings,  thorax  and  head  purple  gray. 
Median  lines  approximate,  scalloped  or  dentate,  blackish,  obsoletely  gem- 
inate, accompanied  by  light  gray  shades.  The  narrow  median  space  is 
darkened  by  the  passage  of  the  broad  diffuse  blackish  median  shade. 
Ordinary  spots  inconspicuous,  the  orbicular  pale  ringed,  a  little  oblique 
ovate;  the  reniform  upright,  narrowed,  somewhat  scroll-shaped,  pale 
ringed  with  a  darker  centre.  The  sub-basal  space  more  blackish  than  the 
basal  and  termiual  spaces,  the  darker  tint  evenly  spread  and  deepening  to 
the  subterminal  line,  which  is  continuously  indicated  by  the  contrast  of 
color  and  of  the  usual  irregular  shape.  Fringes  not  checkered,  darker 
than  the  wing.  Hind  wings  yellowish  fuscous,  with  discal  luuule  and 
vague  darker  outer  borders;  an  indistinct  sub-continuous  dark  terminal 
Hue;  fringes  pale,  not  checkered.  Abdomen  of  the  same  hue,  but  a  little 
darker  than  hind  wings.  Body  short,  villose.  Beneath,  both  wings, 
light  yellowish,  with  distinct  lunules  and  traces  of  a  common  fuscous 
line. 

Expanse  28  mm.  Two  specimens  varying  in  the  distinctness  of  the 
markluga  on  the  primaries  and  numbered  21  and  22. 

There  is  also  in  Mr.  Mead's  collection  an  interesting  spec- 
imen which  I  have  considered  as  l>elongingto  the  Ileliolhidce, 
and  as  constituting  the  type  of  a  distinct  genus  allied  to 
Anarta.  The  legs  are  spinose,  and  thus  it  has  a  strong  fea- 
ture in  common  with  Agrotis.  The  naked  eyes  are,  however, 
encroached  upon  by  the  capntal  tegument,  somewhat  sensi- 
bly narrowed,  ovate,  lashed.    The  shape  and  vestiture  of 
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the  abdomen  are  as  in  Anarta.  Its  spinoso  legs  are  its  only 
analogy  with  Agrotis.  But  it  must  be  remembered  that  the 
spinose  tibiae  are  a  prevalent  feature  in  the  group  of  genera 
allied  to  Heliothis,  aud  to  which  Anarta  belongs.  The  spe- 
cies seems  to  have  been  recently  described  as  a  species  of 
Agrotis,  by  Mr.  Morrison,  who  has  regarded  its  characters 
as  mimetic  with  Anarta,  and  its  true  relationship  to  be  de- 
cided by  the  single  character  of  its  spinose  tibia?.  The 
majority  of  the  characters,  however,  ally  the  moth  to  Anarta, 
in  my  opinion,  and  we  must  also  consider  that  genera  with 
spinoso  tibia?  are  scattered  throughout  the  family,  and  that 
hitherto  no  attempt  has  been  made  to  associate  them  on  this 
single  character.  Mr.  Morrison  himself  fails  to  remark  any 
resemblances  to  Anarta  in  other  species  of  Agrotis  inhabit- 
ing the  same  regions  with  Anarta.*  Mr.  Morrison  com- 
pares the  cases  of  mimicry  between  the  Ileliconidoe  and 
Pieridai  discovered  by  Bates  aud  Wallace,  with  the  present 
instance.  I  think  there  is  no  parallel  to  be  sustained.  The 
cases  of  mimicry  reported  among  the  butterflies  from  South 
America  aflfected  their  coloration.  In  the  present  case  there 
are  structural  differences  which  make  the  parallel  untenable. 
I  think  that  Mr.  Morrison  has  merely  mistaken  the  essential 
characters  of  his  Agrotis  montana,  and  that  in  consequence 
his  remarks  will  not  well  bear  criticism. 

Aouotiphila,  n.  g. 

All  the  tibiie  arc  spinose.  The  shape  of  the  abdomen  and  habitus  is  as 
in  Anarta.  The  eyes  are  naked,  encroached  upon  by  the  caputal  tegu- 
ment, ovate,  narrowed,  fringed  with  lashes.  The  thorax  is  thickly  and 
coarsely  haired,  without  tufts.  The  maxilla;  are  stout.  The  antenna  are 
simple,  thickly  cillate  beneath  iu  the  male. 

Agrotiphila  montana. 

Agrotis  montana  Morr.,  Ann.  Lyc.  N.  II.,  Vol.  XI,  94. 
My  specimen,  numbered  28,  agrees  very  well  with  Mr. 

•Mr.  Morriaon  applies  the  term  "  northern  "  to  the  species  of  Agmti$  hitherto  onlj 
fonnd  In  the  White  Mouutulns,  anch  a»  $cropulana,  opipara,  perhaps  incorrectly. 
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Morrison's  description,  except  that  the  whitish  orbicular  is 
open  superiorly,  somewhat  triangulate,  and  that  the  diseal 
marks  beneath  and  ou  the  hind  wings  above  are  illegible. 
The  ornamentation  is  like  Anarta,  with  coarse  lines  above 
on  the  primaries,  while  beneath,  both  wings  are  pale,  and 
here  the  concolorousness  of  both  wings  as  to  their  ground 
color  is  characteristic  of  the  group  to  which  I  conceive  the 
insect  belongs. 

Adita  Grote  (1874). 

I  founded  this  genus  upon  the  Phalasna  Chionanthi  of 
Abbot  and  Smith,  having  rediscovered  the  species  in  a  col- 
lection of  Noctuidce  sent  me  from  Ithaca,  N.  Y.,  by  Professor 
Comstock  of  Cornell  University.  It  had  not  been  men- 
tioned previously,  and  since  its  first  description  in  1797,  by 
any  other  author,  to  my  knowledge.  In  my  generic  diag- 
nosis, I  gave  as  a  character  the  spinose  tibiae.  Mr.  Morrison 
recently  speaks  of  my  generic  description  in  the  present  vol- 
ume of  the  Annals,  p.  95,  and  says :  "  In  his  generic  de- 
scription Mr.  Grote  states  that  the  tibiae  are  spinose ;  this  is 
apparently  an  error,  as  the  only  spines  present  are  the  pair 
before  the  spines  on  the  middle  tibiae  and  a  single  spine 
(there  possibly  may  have  been  two)  between  the  two  pairs 
of  spurs  on  the  hind  tibhe."  I  have  again  examined  my 
speciraeu  of  Adita  chionanthi.  The  middle  tibiae  have  eight 
spines  arranged  in  irregular  pairs,  besides  several  other  finer 
spiuules  massed  on  the  joint.  The  hind  tibiae  have  three 
spines,  and  in  perfectly  fresh  specimeus  will  probably  show 
at  least  four.  It  has  been  noticed  by  European  entomolo- 
gists that  the  spines  on  the  legs  in  the  Noctuidoe  are,  on  occa- 
sion, accidentally  absent.  The  fore  tibiae  appear  to  me  now 
to  show  merely  the  terminal  claw  which  I  have  compared  to 
that  of  Oncocnemis.  I  conclude,  therefore,  that  my  original 
statement,  as  applied  to  the  middle  and  hind  tibiae  of  Adita, 
is  correct. 
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XIII. — Morgan  Expeditions,  1870-71  :   On  the  Devonian 
Trilobites  and  Mollusks  of  Evert,  Province 
of  Paid,  Brazil. 

BY  CH.  FRED.  HARTT, 
Prof,  of  Geology  in  Cornell  University, 

AND 

RICHARD  RATHBUN, 
Assistant  in  the  Museum  of  the  Boston  Society  of  Natural  History. 

Read  March  »,  1»75. 

We  have  given  in  this  paper  descriptions  of  the  trilobites 
and  of  all  the  species  of  inollusks,  not  including  the  braehio- 
pods,  collected  by  the  parties  of  the  Morgan  Expeditions,  in 
1870  and  71,  from  the  Devonian  rocks  of  the  plain  around 
the  little  village  of  Erere.  In  the  Bulletin  of  the  Buffalo 
Society  of  Natural  Science,  for  January,  1874,  Vol.  I,  No. 
4,  Prof.  Hartt  has  described  at  length  the  geography  and 
geology  of  the  Erere-Monte-Alegre  district,  in  which  occur 
the  fossiliferous  Devonian  beds  forming  the  plain  of  Erere1. 
These  beds  consist  of  thin  horizontal  layers  of  white  and 
reddish  sandstones,  interstratified  more  or  les3  with  shales. 
Both  the  sandstones  and  the  shales  contain  at  a  few  points  an 
abundance  of  fossils,  closely  related  to,  and  in  some  cases 
identical  with,  forms  characteristic  of  the  middle  Devonian 
rocks  of  North  America.  The  brachiopods,  the  most  abund- 
ant fossils  in  the  Ercr£  Devonian,  were  described  by  Mr. 
Rathbun  in  the  work  above  cited,  in  a  paper  immediately 
following  that  of  Prof.  Hartt.  There  then  remained  for  de- 
scription the  mollusks,  including  six  forms  of  gasteropods 
and  eight  of  lamellibranchs,  with  a  single  form  of  Tentacu- 
lites,  two  forms  of  trilobites  of  the  genera  Dalmania  and 
Homalonotus,  both  probably  new,  and  a  number  of  obscure 
forms,  many  of  which  are  entirely  unrecognizable. 

The  mollusks  and  trilobites  in  the  Devonian  at  Erere  are 
confined  entirely  to  the  sandstone,  no  traces  of  either  having 
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been  found  in  the  shale,  in  which  the  only  recognizable  forms 
are  the  very  abundant  Dixcina  and  two  species  of  Lingulay 
already  described. 

By  reference  to  the  paper  on  the  Brachiopoda  of  Erere, 
mentioned  above,  it  will  be  seen  that  many  of  the  forms 
there  described  are  identical  with  species  of  the  Devonian 
age,  more  especially  the  Hamilton  group,  of  New  York 
state,  and  that  most  of  the  remaining  forms  have  closely 
related  ones  in  these  same  deposits  of  North  America.  The 
close  relation  in  horizon  of  the  middle  Devonian  of  New 
York  and  the  formations  of  the  plain  of  EreWj  was  thus 
demonstrated.  The  study  of  the  mollusks  has  greatly 
strengthened  the  proof  of  this  relationship,  for  several  of 
the  forms  of  mollusks  from  Erere  have  proved  identical  with 
forms  recently  described  from  the  Hamilton  group  of  New 
York  by  Prof.  Hall,  and  possibly  others,  now  apparently 
distinct,  may  also  turn  out  identical  with  more  extended  col- 
lections. All  the  genera  represented,  with  a  single  excep- 
tion, are  common  to  the  Devonian  elsewhere.  We  are  under 
very  many  obligations  to  Prof.  James  Hall  of  Albany,  N.  Y., 
for  identifying  for  us  many  of  the  following  genera,  sonic 
of  which  have  been  recently  proposed  by  him.  He  also 
made  a  comparison  of  the  species  with  the  New  York  forms 
contained  in  his  collection,  and  it  was  with  his  aid  that  we 
were  enabled  to  unite  the  three  forms,  as  hereinafter  indi- 
cated. To  Mr.  R.  P.  Whitfield,  of  Albany,  wo  are  also 
much  indebted  for  assistance  in  our  work. 

TRILOBITES. 

Genus  DALMANIA,  Emmricb. 
Dalmania  Paituna,  sp.  nov. 

Animal  of  medium  size,  sometimes  quite  large:  test  very  tumid,  and 
with  the  different  lobes  and  segments  sharply  defined. 

Buckler  crescent-shaped;  greatest  breadth  about  one  and  one-fourth 
the  greatest  length,  and  nearly  twice  the  length  of  the  glabella;  In  front 
sub-acuminate  or  bluntly  sub-angular,  the  margins  on  either  side  dlverg- 
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log  at  first  at  au  angle  of  about  120°,  and  curving  moderately  and  regularly; 
posterior  lateral  angle  on  either  side  produced  backward  in  an  acute 
spine.  On  each  side  of  the  frontal  lobe  the  margins  sometimes  form 
nearly  straight  lines.  The  entire  margin  forms  a  curve,  nearly  equal  to 
half  an  ellipse,  In  which  the  relation  between  the  two  diameters  Is 
about  as  2  to  3.  A  specimen  rather  below  the  medium  size  measures: 
greatest  length,  U-5mm;  greatest  width,  about  20mro.  A  larger  specimen 
has  a  length  of  about  2lmm. 

Glabella  very  prominent,  slightly  flattened  on  top,  bounded  by  deep 
axal  furrows,  sub-pentagonal  in  outline,  and  rounded  or  sub-angular  in 
front;  widest  just  back  of  the  middle  of  the  frontal  lobe,  or  at  about 
one-third  the  length  of  the  glabella  rrom  the  front.  Thence  backward 
the  glabella  narrows  regularly,  the  width  at  occipital  furrow  being  a 
little  more  than  half  the  length  of  the  glabella.  Frontal  lobe  rouudcd 
or  sub-angular  at  front  and  sides  and  very  convex,  curving  strongly 
downward  toward  the  margins  of  the  head,  and  sometimes  obliquely 
flattened  on  either  side  in  front.  Its  length  equals  about  the  united 
length  of  the  four  succeeding  pairs  of  lobes,  and  a  little  more  than  two- 
thirds  its  own  width.  Frontal  farrows  wider  than  middle  and  basal 
furrows.  Originating  at  a  distance  from  the  front  equal  to  about  one- 
third  the  length  of  the  entire  glabella,  they  run  iuward  and  backward 
at  a  strong  angle,  terminating  near  the  middle  of  axis.  They  reach  a 
little  more  than  one-third  across  the  glabella.  Upper  and  middle  lobes 
wider  and  more  prominent  than  the  basal  lobe.  Middle  furrows  situated 
at  a  distance  from  the  front  equal  to  about  3-5  the  length  of  glabella, 
deep  and  rather  narrow,  perpendicular  to  axis,  aud  extending  inward 
quite  as  far  as  the  frontal  furrows.  Basal  furrows  deep,  curving  a  little 
forward,  and  reachiug  to  about  one-third  the  distance  across  glabella, 
or  slightly  farther  than  do  the  middle  furrows.  Basal  lobes  narrow 
and  much  less  prominent  than  the  other  lobes.  Occipital  furrow  deep, 
broad  and  rounded.  Occipital  ring  broad,  strongly  arched  vertically 
and  sub-angular  behind.  The  highest  part  of  the  glabella  Is  situated 
at  a  point  about  between  the  middle  furrowb.  On  the  median  line, 
and  slightly  in  advance  of  frontal  furrows,  is  a  minute,  more  or  less 
distinct  depression,  usually  more  marked  in  the  internal  cast. 

Limb  forming  a  blunt,  rounded  or  sub-angular  projection  in  front  of 
glabella,  but  narrowing  down  to  a  mere  line  before  reaching  the  axal 
furrows.  Cheeks  very  convex,  with  a  strong  convex  slope  toward  the 
margins ;  slope  toward  neck  and  axal  furrows  abrupt.  The  limb  iucreases 
rather  rapidly  in  size  going  back  want  from  the  axal  furrows,  being  sep- 
arated from  cheek  lobe  by  a  well  defined,  broad  furrow.  The  occipital 
furrow  is  inclined  slightly  backward,  and  is  deep  aud  well  defined,  not 
being  extended  into  the  nuchal  spine,  which  last  is  short,  acuminate 
and  not  differentiated  from  cheek.  Length  of  spine,  measuring  from 
angle  formed  by  lateral  and  occipital  farrows,  equal  to  about  half  the 
length  of  glabella.    Spines  directed  slightly  outward.    Posterior  mar- 
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ginal  fold  strongly  convex  and  of  moderate  width.  Eyes  large  and 
very  prominent,  situated  exactly  opposite  outer  extremities  of  anterior 
anil  median  lobes.  In  none  of  the  specimens  in  the  collection  are  they 
sufficiently  well  preserved  to  allow  of  detailed  description. 

A  Hypotonic,  probably  of  this  species,  is  sub-quadrate  in  form  and 
strongly  convex.  The  frpnt  margin  is  strongly  arched  and  slightly  sub- 
angular.  On  each  side  it  Is  produced  in  a  short  acumluate  spine,  ex- 
tending directly  outward.  The  sides  are  nearly  straight  and  incline 
slightly  toward  one  another  in  going  backward.  The  body  of  the  hy- 
postome  is  very  convex  and  abruptly  separated  from  a  flattened  margin. 
The  outline  of  the  convex  portion  forms  a  very  regular  curve  as  follows: 
beginning  at  the  anterior  lateral  angles  it  runs  obliquely  backward  and 
inward,  the  flattened  margin  widening  gradually;  posteriorly  with  a 
regular  arch  it  extends  apparently  nearly  to  the  margin.  The  whole 
hypostome  is  strongly  arched,  transversely  and  vertically.  The  abrupt 
margin  of  central  portion  increases  in  height  going  backward.  This 
specimen  measures  7""n  in  length  and  about  10mm  in  greatest  width.  A 
fragment  of  a  larger  specimen  of  hypostome,  having  a  length  of  21mm, 
was  also  obtained  from  the  same  bed  as  the  above,  aud,  although  dif- 
fering from  it  somewhat  in  appearance,  may  belong  to  an  older  specimen 
of  the  same  species. 

Pygidlum  triangular,  with  curved  sides,  and  very  convex.  Axis  nar- 
row, prominent,  regularly  rounded  from  side  to  side,  and  extending 
about  3-4  length  of  shield ;  width  in  front  appareutly  equal  to  1-3  width  of 
shield.  It  decreases  slightly  in  width  aud  gradually  in  height  posteriorly, 
where  it  ends  abruptly,  the  extremity  being  rounded  and  convex;  width 
in  front  about  one  aud  one-half  to  two  times  the  width  behind.  In  one 
large  specimen  the  axis  shows  14  rings,  the  anterior  of  which,  in  the 
internal  mould,  are  promtuent,  rounded,  and  separated  by  furrows  of 
rather  greater  width;  but  they  become  very  small  and  indistinct  pos- 
teriorly, the  last  three  or  four  being  crowded  together.  In  none  of  the 
specimens  collected  Is  the  articular  ring  preserved,  but  several  of  these 
show  11  to  13  rings.  Lateral  lobes  convex,  but  generally  of  much  less 
elevation  than  the  axis;  margin  slightly  flattened.  Furrows  deep  and 
extending  to  the  margin  In  all  but  the  last  four  or  five  rings.  The  segments 
are  rounded  near  the  axis,  but  are  flattened  and  much  broader  toward 
the  margin.  The  anterior  one  is  nearly  at  right  angles  with  the  axis, 
but  they  become  more  strongly  inclined  posteriorly.  On  the  first  seg- 
ments the  sutures  are  faint  and  on  the  posterior  ones  not  observable. 
The  margin  is  denticulate,  the  terminations  of  each  segment  being  ap- 
parently blunt  and  obliquely  rounded  or  angular.  Posterior  part  of 
pygidium,  behind  axis,  highly  inclined,  rounded  and  smooth;  posterior 
margin  concave,  arched  and  slightly  turned  up  along  the  edge.  A  spec- 
imen of  medium  size  measures  in  length,  about  15mm,  in  width,  14mm.  A 
very  large  specimen  has  a  length  of  32mm. 

A  few  detached  segments,  that  may  belong  to  the  thorax,  were  found, 
but  they  are  unsatisfactory  for  determination. 
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The  first  distinguishing  feature  of  this  species  lies  in  the 
great  prominence  of  the  test,  none  of  the  forms,  with  which 
we  have  compared  it,  approaching  it  at  all  in  convexity. 
This  difference  of  character  is  supplemented  by  many  others. 
From  Dabnania  Boolhii,  of  the  Hamilton  group  of  New 
York,  the  only  abundant  form  known  in  beds  corresponding 
most  nearly  in  age  to  the  Erere  Devonian,  it  differs,  among 
other  featuves,  in  the  greater  proportionate  length  of  the 
middle  of  the  head,  in  the  more  gradual  backward  nar- 
rowing of  the  glabella,  and  in  the  greater  length  of  the 
frontal  lobe,  which  is  generally  more  angular  in  front  in 
the  latter  form. 

This  beautiful  species  occurs  somewhat  abundantly  in  the 
Devonian  sandstone  at  Erere",  associated  with  Spirifera  Ped- 
roana,  etc.  The  specific  name  is  given  in  allusion  to  a 
mythical  personage,  after  whom  the  Serra  of  Paituna  iu 
the  vicinity  received  its  name. 

Genus  HOMALONOTUS,  Koenlg. 
Homalonotus  Oiara,  Bp.  no  v. 

There  was  obtained  from  the  Devonian  sandstone  at  Erere, 
a  single  fragment  of  the  head  of  a  largo  trilobite,  which  be- 
longs to  this  genus.  It  is  very  distinct  from  any  other  form 
yet  known,  but  too  imperfect  to  admit  of  proper  descrip- 
tion. It  differs  from  Homalonotus  Dekayi,  Van.,  appar- 
ently, in  the  fact  that  the  margins  of  the  glabella  are  more 
concave  than  in  the  latter  form,  and  the  eyes  are  placed 
farther  forward.  We  have  ventured  to  rank  it  as  a  new 
species,  naming  it  after  the  Tupi  water  maiden.  Associated 
with  the  last  species  above  described,  Dabnania  Paituna, 

GASTEROPODA. 

Genus  PLEUROTOMARIA,  Dcfrauce. 
Fleurotomaria  Rochana,  sp.  nov. 

Shell  quite  small;  outline,  as  seen  in  front  and  hind  view,  a  rhomboid, 
of  which  two  opposing  sides  are  about  twice  the  length  of  the  other  two 
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sides.  Height  less  than  the  breadth;  spire  very  depressed-conical ;  api- 
cal angle  somewhat  greater  than  a  right  angle.  Volutions  about  three 
iu  number,  the  last  angular  and  carlnate  along  the  middle,  with  the  upper 
surface  flattened,  or  curving  very  slightly  from  the  suture  to  the  median 
carina.  The  upper  surfaces  of  all  the  volutions,  from  the  apex  to  the 
carina  of  last  volution,  lie  in  nearly  the  same  plane  and  are  separated  by 
a  shallow  suture;  lower  side  of  the  body  volution  slightly  more  convex 
than  the  upper.  Aperture  and  surface  markings  not  preserved.  This  Is 
a  very  small  species  of  Pleurotomaria,  one  specimen  measuring  about 
8.5  mm  in  length,  and  11  mm  in  breadth. 

Only  a  few  specimens  of  this  species  have  been  obtained, 
and  none  of  these  are  in  a  very  perfect  condition.  Asso- 
ciated with  JVuculites  Nyssa,  Slreplorhynchus  Agassizii,  etc., 
in  the  Devoniau  sandstone  of  Erere,  Prov.  of  Para,  Brazil. 

Named  in  honor  of  Tenente  Rocha,  commandant  of  the 
Marine  Arsenal  at  Para,  to  whom  the  expedition  of  1870 
was  indebted  for  the  fitting  out  of  the  steamer  Jurupensem. 

Genus  IIOLOPEA,  Hall. 

Holopea  Purmaniana,  sp.  nov. 

Shell  rather  above  the  medium  size,  obliquely  sub-conical  In  front  view, 
with  the  length  and  breadth  nearly  equal.  Volutions  about  three  or  four 
in  number,  very  prominent  and  well  rounded.  They  lucrease  quite  rapidly 
in  size  from  the  very  small  apex,  the  last  one  being  ventricose  and  some- 
times slightly  flattened  on  the  top  near  the  suture,  which  is  rather  deep 
and  acute-angular.  Aperture  slightly  oblique,  oval  in  outline  and  a  little 
reflected  on  the  lower  side.  Surface,  as  determined  by  external  moulds, 
smooth.  One  specimen  of  average  size  measures :  length  and  breadth 
each,  about  17  mm;  but  many  specimens  are  larger  than  this. 

Ail  the  specimens  of  this  form,  so  far  obtained,  are  in  the 
condition  of  moulds  of  the  interior  and  exterior.  In  the  in- 
ternal mould  there  is  a  small  umbilicus,  probably  due  entirely 
to  the  removal  of  the  columella.  This  form  is  easily  recog- 
nized by  its  regular  and  well  rounded  volutions  and  low 
spire,  the  volutions  commencing  of  very  small  size  and  in- 
creasing rapidly  and  regularly  to  the  aperture.  So  far  as  we 
are  aware  the  genus  Holopea  has  not  been  recognized  from 
the  Devonian  before ;  but  the  smooth  exterior  of  this  form 
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precludes  its  being  placed  in  the  genus  Pleurotomaria,  to 
which  it  might  seem  to  be  related  from  the  shape  and  appear- 
ance of  the  internal  mould  alone. 

Very  abundant  in  the  Devonian  sandstone  of  Erere,  Prov. 
of  Para,  Brazil ;  associated  with  Spirifera  Pedroana,  JVucu- 
lites  Nyssa,  etc. 

Dedicated  to  Mr.  Furman  of  Para,  a  gentleman  to  whom 
both  expeditions  are  deeply  indebted. 

Genus  PLATYCERAS,  Conrad. 

Platyceras  symmetricum. 

Platyceras  symmetricum,  Hall.  15ih.  Ann.  Rep.  St.  Cab.,  N.  Y.,  1862,  p. 
34. 

Description  of  the  Erer6  form : —  Shell  small,  argonautlform  In  side 
view,  very  slightly  elongated  and  somewhat  laterally  compressed.  From 
the  apex,  which  is  minute  and  twisted  very  slightly  to  the  right  of  the 
median  line,  the  shell  increases  very  rapidly  in  size,  the  ventral  side  of 
the  body  volution  passing  tangentically  for  a  short  distance  beyond  the 
last  preceding  volution.  Volutions  about  one  and  one-half  in  number, 
the  outer  one,  small  and  much  compressed  where  It  commences,  but  be- 
coming gradually  less  compressed  and  more  fully  rounded  toward  the 
aperture,  enlarging  rapidly  at  the  same  time.  The  aperture  is  oval  in  out- 
line, with  the  sinlstro-dcxtral  diameter  a  little  less  than  the  dorso- ventral. 
The  margin  Is  apparently  sinuous,  but  is  defective  In  the  specimen.  Exte- 
rior surface  of  shell  not  preserved.  Surface  of  internal  mould  of  body 
volution  not  very  irregular,  somewhat  rugose  and  traversed  near  the  front 
by  numerous,  rather  indistinct  growth  lines,  which  bear  on  each  side  a  few 
deep,  rounded  flexures.  To  these  flexures  a  few  short,  irregular,  longitu- 
dinal undulations  near  the  aperture  appear  to  correspond.  There  Is  a 
slight  prominence,  probably  the  impression  of  the  base  of  a  spine,  just  on 
the  left  of  the  dorsal  line,  midway  between  the  aperture  and  the  beginning 
of  the  outer  volution.  Dimensions :  greatest  length  from  anterior  mar- 
gin of  aperture,  ia«"n;  dorso- ventral  diameter  of  aperture,  18.5 mro; 
sinlstro-dextral  diameter  of  same,  12  m,n. 

Only  one  specimen  of  Platyceras,  the  one  described  above, 
was  obtained  from  Erere.  It  agrees  with  P.  symmetricum 
of  Hall,  Hamilton  group,  N.  Y.,  in  being  symmetrical  and 
in  having  the  same  number  and  character  of  volutions ;  but 
it  is  much  smaller  than  any  specimen  of  P.  symmetricum 
from  the  Hamilton  group  which  we  have  seen,  and  more  per- 
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feet  specimens,  preserving  the  shell,  may  show  it  to  be  dis- 
tinct from  that  species. 

From  the  Devonian  sandstone  of  Erere,  Prov.  of  Para, 
Brazil ;  associated  with  Spirifera  Pedroana,  etc. 

Genua  BELLEROPHON,  Montfort. 
Bellerophon  Morganianus,  sp.  nov. 

Shell  of  small  to  medium  size,  subglobose,  with  the  umbilical  openings 
small  but  rather  deep.  Body  volution  generally  somewhat  broadly  flat- 
tened along  the  back,  sometimes  moderately  rounded  and  curviug  abruptly 
to  the  umbilicus.  It  Increases  rapidly  in  size  toward  the  aperture,  where 
it  expands  quite  abruptly,  making  the  aperture  large  and  apparently 
transversely  sub-elliptical  In  outline.  Surface  covered  with  minute, 
rounded,  transverse,  parallel,  raised  lines,  which  first  curve  slightly  for- 
ward from  an  Indistinct,  median  dorsal  band,  and  then  extend  nearly 
directly  to  the  edge  of  the  umbilical  openings.  Of  a  nearly  perfect  speci- 
men of  medium  size,  the  greatest  length  from  the  outer  edge  of  the  aperture 
is  about  17  mm;  slnistro-dextral  diameter  of  aperture  of  same  specimen, 
about  19  mm. 

This  Brazilian  species  of  Bellerophon  appears  to  be  closely 
related  to  B.  leda  of  Hall,  Hamilton  group,  New  York,  and 
is  of  about  the  same  size  as  that  species.  The  body  volu- 
tion of  B.  Morganianus  is,  however,  generally  larger  where 
it  commences  than  is  the  case  in  B.  leda>  and  the  revolving 
raised  lines  are  entirely  wanting  in  the  former  species. 

Obtained  in  great  abundance  from  the  Devonian  sandstone 
of  Erere",  Prov.  of  Para,  Brazil ;  associated  with  /Spirifera 
Pedroana,  etc. 

Dedicated  respectfully  to  Mr.  Edwin  B.  Morgan,  of 
Aurora,  N.  Y. 

Bellerophon  Coutinhoanus,  sp.  nov. 

Shell  rather  small,  subglobose,  trllobed.  The  outer  volution  increases 
rapidly  toward  the  aperture,  and  is  divided  Into  three  longitudinal  lobes, 
of  which  the  middle  or  dorsal  lobe  is  about  two-thirds  the  width  of  the 
whorl  itself,  and  is  prominent,  sharply  defined  at  its  margins  and  very 
regularly  rounded.  The  lateral  lobes  curve  regularly  and  quite  abruptly 
from  the  dorsal  lobe  to  the  umbilical  openings.  Size  of  the  most  perfect 
specimen,  which  is  not,  however,  the  largest  one  obtained :  greatest 
length  from  near  the  outer  edge  of  the  aperture,  about  15  mm;  width  of 
the  outer  volution  near  the  aperture,  nearly  15  mm. 
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Although  a  number  of  specimens  of  this  species  of  Bellero- 
phon  were  obtained  from  Erere,  the  aperture  is  not  preserved 
in  any  of  them,  and  the  umbilical  openings,  if  such  existed, 
are  covered  up  by  the  rock  in  every  case.  The  specimens 
are  all  of  internal  moulds  and  the  surface  markings  arc  not 
retained.  B.  Coutinhoanus  is  very  closely  allied  to  B. 
triloba tus  of  Sow.,  Devonian  of  Europe,  more  especially  to 
the  variety  tumid  us,  from  which,  however,  it  differs  in  hav- 
ing the  dorsal  lobe  broader,  less  prominent,  and  more  flat- 
tened along  the  top,  with  its  margins  more  distinctly  defined. 

From  the  Devonian  sandstone  of  Erere,  Prov.  of  Para, 
Brazil ;  associated  with  Nuculites  Nyssa,  etc. 

Respectfully  dedicated  to  Dr.  Silva  de  Coutinbo,  Rio  de 
Janeiro,  Brazil. 

Bellerophon  Gilletianus,  sp.  nov. 

Shell  very  small,  laterally  compressed,  somewhat  lenticular  in  form  and 
sub-circular  in  outliue;  umbilical  openings  of  medium  size,  deep.  The 
outer  volution  commences  very  small,  somewhat  compressed  and  more  or 
less  angular  on  the  median  dorsal  line,  and  increases  rapidly  in  promiuence 
but  quite  gradually  in  width,  becoming  more  and  more  strongly  angular 
toward  the  aperture,  where  it  is  but  slightly  expanded.  The  summit  of 
the  mesial  prominence  is  often  well  rounded,  but  sometimes  acute,  while 
on  each  side  is  generally  a  very  shallow  accompanying  groove,  growing 
more  pronounced  toward  the  aperture,  and  which  gives  to  the  shell  near 
the  mouth  a  somewhat  trilobed  appearance. 

The  surface  of  the  shell  is  marked  by  numerous,  very  fine,  rounded, 
thread-like,  coueentrlc  raised  lines,  which  arcli  very  strongly  backward 
from  the  umbilici  to  the  median  dorsal  line,  where  the  corresponding 
ones  on  each  side  unite  in  a  curve.  Of  the  largest  specimen  obtained, 
the  greatest  diameter,  which  is  from  the  outer  margin  of  the  aperture  to 
the  opposite  side  of  the  .shell,  is  about  10  «»"»;  width  of  the  body  volution 
near  the  aperture,  about  5  ™ro.  Most  of  the  specimens,  however,  are 
much  smaller  than  this. 

B.  rotiformis  of  De  Ron.,  Europe,  resembles  the  species 
just  described  in  size  and  general  appearance,  but  it  is  more 
lenticular  in  shape  and  the  whorls  increase  more  rapidly  in 
size.  The  umbilical  openings  are  also  smaller  and  the  slope 
toward  them  is  much  less  abrupt. 
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Moderately  abundant  in  the  Devonian  sandstone  of  ErerS, 
Prov.  of  Para,  Brazil ;  associated  with  Nuculiles  iVyasa, 
Spirifera  Pedroana,  etc. 

Named  after  M.  Leon  Gillet,  Prof.  Ilurtt's  able  and  oblig- 
ing agent  at  Para. 

LAMELLIBRANCHIATA. 

Genus  NUCULITES,  Conrad. 
Nuculites  Nyssa. 

Xuculites  Nyssa,  Hall.  Lamcll.  shells  of  the  U.  Held.,  Ham.  and  Chem. 
Groups,  etc.,  18H9.    (Preparatory  for  the  Palaeontology  of  N.  Y.) 

Description  of  Erer6  specimens :— Shell  of  medium  size,  longitudinally 
subovatc  or  sub-triangular  in  outline,  and  of  moderate  convexity.  Ante- 
rior margin  well  rounded  and  narrower  than  the  posterior.  The  dorsal 
margin,  curving  slightly,  extends  obliquely  backwards  from  the  beak  to 
the  posterior  extremity  of  the  shell,  a  short  distance  above  the  termina- 
tion of  the  median  antcro-postcrior  diameter.  The  ventral  margiu  is  mod- 
erately rounded  and,  together  with  the  anterior  and  posterior  margins, 
forms  an  elliptical  curve.  Beaks  about  one-fourth  the  length  from  the 
anterior  extremity,  with  the  apices  acute  and  strongly  incurved  to  the 
hinge  line.  Valves  most  convex  at  a  point  just  above  and  anterior  to  the 
middle.  The  surface  arches  rapidly  and  more  or  less  regularly  from 
the  ventral  margin  to  the  beak,  but  is  generally  a  little  more  strongly 
enrved  in  the  umbonal  region,  and  is  broadly  flattened,  rounding  suddenly 
to  the  dorsal  margiu.  The  slope  toward  the  posterior  margin  is  convex 
and  more  abrupt  than  toward  the  ventral  margin;  toward  the  anterior 
margiu  it  is  still  more  abrupt,  becoming  gradually  concave  near  the  beaks. 
The  septum,  curving  very  slightly,  and  with  its  concave  side  forward, 
extends  down  nearly  two-thirds  the  shell  height,  cutting  the  anteroposte- 
rior diameter  at  about  one-fourth  its  length  from  the  front.  Surface 
smooth  or  marked  with  a  few  indistinct  lines  of  growth.  Length,  24  ,,,m; 
height,  17  rom;  depth  of  single  valve,  5  mm.  Specimens  of  larger  size  are 
numerous. 

This  species  of  NticulUes,  which  is  the  most  common 
lamellibranch  at  Ererc,  proves  to  be  identical  with  JV.  JVyssa 
of  Hall,  found  in  the  Hamilton  group,  New  York. 

We  are  indebted  to  Prof.  Hall  for  the  identification  of  the 
forms  from  the  two  places. 
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Abundant  in  the  Devonian  sandstone  of  Erere,  Prov.  of 
Para,  Brazil,  with  Spirifera  Pedroana,  Streptorhynchus 
Arjaxsizii,  etc. 

Nuculites  Ererensis,  sp.  nov. 

Shell  small,  elongate,  nearly  twice  as  long  as  high,  sub-elliptical  in 
outline,  the  margins  forming  quite  a  regular  elliptical  curve,  broken  by 
the  slight  upward  extension  of  the  beaks.  Dorsal  margin  oblique  and 
nearly  straight.  Beaks  situated  about  one-third  the  length  from  the 
anterior  margin,  small,  ouly  slightly  incurved,  and  apparently  not  reach- 
ing to  the  hinge  line.  The  convexity  of  the  valves  is  moderate,  being 
greatest  just  below  the  umbonal  region.  The  septum  extends  downwards 
for  about  three- fifths  the  height  of  the  valves,  and  intersects  the  antero- 
posterior diameter  at  a  little  less  than  one-third  its  length  from  the  front. 
Length,  13nun;  height,  8mm;  depth  of  single  valve,  nearly  3mm. 

• 

This  species  of  Nuculites  is  readily  distinguished  from 
the  last  one  above  described,  JV.  JVyssa  of  Hall,  by  its 
elongate  form  and  nearly  elliptical  outline,  and  by  the 
absence  of  any  flattening  along  the  middle.  Only  two 
specimens  have  yet  been  obtained.  These  are  both  inter- 
nal moulds  of  the  left  valve,  and  the  surface  markings  are 
not  preserved  upon  them. 

Found,  with  Spirifera  Pedroana,  etc.,  in  the  Devonian 
sandstone  of  Erere,  Prov.  of  Para,  Brazil. 

Genus  GRAMMYS1A,  De  Verneuil. 
Grammysia  (Pholadella?)  parallela. 

Grammysia  parallela,  Hall.  Lamell.  Shells  of  the  U.  Held.,  Ham.  and 
Chem.  Groups,  etc.,  1809.    (Preparatory  lor  the  Palaeontology  of  N.  Y.) 

Shell  small,  elongate,  about  two-thirds  as  high  as  long,  with  the  greatest 
height  at  the  beaks.  Valves  moderately  convex,  the  surface  arehing 
strongly  from  the  beaks  to  the  ventral  margin,  but  being  rather  more  ab- 
ruptly curved  iu  the  upper  portion.  The  beaks  are  situated  at  about  one- 
fourth  or  one-Hflh  the  length  of  the  shell  from  the  anterior  extremity,  and 
project  but  little  above  the  hinge  margin;  they  are  small,  rather  strongly 
arcuate  aud  turned  somewhat  abruptly  forward,  with  the  apices  acute  and 
contiguous.  Dorsal  margin  straight  and  extending  directly  backward. 
The  anterior  margin  extends  obliquely  forward  In  its  upper  half,  forming 
at  the  beaks  an  angle  of  about  135°  with  the  dorsal  margin,  and  is  slightly 
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concave ;  it  rounds  somewhat  abruptly  to  the  ventral  margin  below,  which 
Is  moderately  curved  anteriorly,  but  becomes  nearly  straight  and  subpar- 
allel  with  the  dorsal  margin  along  the  middle  of  the  shell.  Posteriorly 
the  ventral  margin  appears  to  round  up  more  or  less  strongly  toward  the 
dorsal  margin,  but  in  none  of  the  specimens  obtained,  is  the  posterior  ex- 
tremity of  the  shell  perfectly  preserved.  From  a  line,  extending  obliquely 
across  the  valves,  from  just  behind  the  beaks  to  the  lower  posterior  ex- 
tremity of  the  shell,  and  forming  an  angle  of  about  30°  with  the  dorsal 
margin,  the  surface  curves  moderately  and  quite  regularly  to  the  anterior 
margin,  and  is  traversed  by  about  10  or  12  low,  wide,  rounded,  concentric 
undulations,  which  decrease  in  size  from  the  ventral  margin  toward  the 
beaks,  where  they  are  quite  small.  The  lower  ones  round  up  quite  ab- 
ruptly in  front,  but  are  more  gently  curved  along  the  middle.  Posterior 
to  the  oblique  line,  above  mentioned,  the  surface  descends  abruptly,  and 
with  a  concave  slope,  to  the  hinge  line  and  the  posterior  extremity,  and  Is 
smooth  In  the  moulds.  Length,  about  16  mra  ;  height,  10.5  mm  ;  depth  of 
each  valve,  3  mm  . 

Prof.  Hall  has  identified  this  Brazilian  form  with  his  Gtam- 
mysia  parallela  of  the  Hamilton  group,  New  York,  loc.  cit.; 
but  he  expresses  a  doubt  as  to  whether  the  species  is  a  true 
Grammysia,  or  belongs  to  his  new  genus  Pholadetta,  pub- 
lished in  1869. 

Only  a  few  specimens  of  this  pretty  form  were  obtained 
from  the  Devonian  sandstone  of  Erere,  Prov.  of  Para,  Bra- 
zil, associated  with  Spirifera  Pedroana,  etc. 

Genus  EDMONDIA,  De  Koninck. 

Edmondia  Pondiana,  sp.  nov. 

Shell  below  the  medium  size,  elongate,  nearly  two-thirds  as  high  as 
long,  sub-elliptical  in  outline  and  moderately  ventricose,  with  the  great- 
est convexity  in  the  lower  posterior  part  of  the  urabonal  region.  An- 
terior end  much  narrower  than  the  posterior,  well  rounded  and  prominent, 
the  margin  uuiting  by  a  moderate  curve  with  the  ventral  margin,  which, 
along  the  middle  one-half  of  the  shell,  is  quite  straight  and  nearly  par- 
allel with  the  dorsal  margin ;  posterior  end  strongly  rounded,  and  appar- 
ently slightly  truncate  In  its  lower  portion;  dorsal  margin  straight 
and  about  one-half  the  length  of  the  shell.  Beaks  situated  at  a  little 
less  than  one-third  the  length  from  the  front,  broad,  very  prominent, 
and  strongly  Incurved  toward  the  hinge  margin  and  the  front,  nearly  or 
quite  contiguous,  and  projecting  a  moderate  distance  above  the  hinge. 
The  umbonal  region  is  obliquely  flattened,  the  flattened  surface  inclining 
anteriorly.  This  flattening,  which  commences  on  the  beak,  appears  to 
May,  1875.  9  Ann.  Lyc.  Nat.  Hist.,  Vol.  XL 
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extend  downward,  and  somewhat  obliquely  backward,  across  the  valve; 
but  It  becomes  less  and  less  percepttble  toward  the  ventral  margin, 
toward  which  the  slope,  for  nearly  the  whole  height  of  the  valve,  near 
the  middle,  is  only  slightly  curved ;  toward  the  front,  the  slope  Is  much 
stronger  and  it  becomes  concave  In  front  of,  and  beneath,  the  beaks. 
Commencing  at  the  anterior  margin,  the  surface  rises  at  a  moderately 
strong  angle  for  one-flfth  the  shell  length,  more  or  less,  when,  the 
angle  of  asceut  becoming  gradually  less,  it  continues  to  rise  with  very 
little  curvature  toward  an  oblique  line,  extendiug  across  the  valve  from 
the  posterior  side  of  the  beak  to  the  lower  posterior  extremity  of  the 
shell.  Along  this  line  the  valve  rounds  over  toward  the  dorsal  and 
posterior  margins,  quite  gradually  in  the  lower  part,  but  more  and  more 
abruptly  near  the  beak,  the  curve,  from  the  point  of  greatest  convexity 
of  the  valve  toward  the  posterior  end  of  the  hiuge  margin,  being  abrupt 
and  slightly  sigmoldal.  Exterior  surface  unknown.  Length,  22m,a; 
height,  14mm;  convexity  of  single  valve.  5.5m,n. 

This  species  is  founded  on  a  single  specimen,  a  very  per- 
fect internal  mould  of  the  left  valve ;  but  one  or  two  much 
smaller  specimens,  probably  referable  to  the  same  species, 
were  also  obtained  from  Erere.  From  the  Devonian  sand- 
stone of  Erere,  Prov.  of  Para,  Brazil ;  associated  with 
Spirifera  Pedroana,  etc.' 

(Named  after  my  friends,  Mr.  Fred.  Pond,  American 
Consul  at  Para,  and  his  brother,  Mr.  Thos.  Pond,  to  whom 
I  am  indebted  for  a  thousand  favors.    C.  F.  H.) 


Edmondia  Sylvana,  sp.  nov. 

Shell  small ;  length  a  little  more  than  one  and  oue-half  times  the  height ; 
outline  apparently  sub-elliptical.  Valves  moderately  couvex  and  nearly 
symmetrical,  most  prominent  in  the  umbonal  region.  Beaks  small,  sub- 
central  and  obtuse  In  the  moulds,  incurving  very  little  and  hardly  pro- 
jecting above  the  plane  of  the  hinge,  between  which  and  the  apices  of 
the  beak  is  quite  a  space.  The  dorsal  margin  is  regularly  curved,  and 
rounds  down  on  each  side  of  the  beak  to  the  anterior  and  posterior 
margins,  of  which  the  former  seems  to  be  the  narrower,  and  is  more 
regularly  rounded  than  the  latter;  ventral  margin  nearly  straight  along 
the  middle.  The  surface  of  the  valves  arches  very  strongly  and  quite 
regularly  from  the  beaks  to  the  ventral  margin,  while  the  curvature  along 
the  antero-posterlor  diameter  is  moderate  and  nearly  regular.  Length, 
17m,n;  height,  10mro;  convexity  of  single  valve,  imia. 
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Although  only  a  single  specimen  of  this  species,  which 
has  been  referred  with  some  doubt  to  Edmondia,  has  been 
obtained,  and  that  is  not  a  very  perfect  one,  it  has  been  pos- 
sible from  it  to  make  out  the  principal  characters  of  the 
species  quite  accurately.  It  is  readily  distinguished  from 
all  the  other  species  of  lamellibranchs  yet  found  at  Erere, 
by  the  nearly  symmetrical  valves  and  sub-ccutral  beaks. 

From  the  Devonian  sandstone,  Erero,  Prov.  of  Para, 
Brazil,  with  Spin/era  Pedroana,  etc. 

[Named  in  honor  of  my  friend,  Senhor  Jos6  Gualdino  da 
Silva,  of  Pard,  to  whom  I  am  under  many  obligations.  C. 
F.  H.] 

Genus  MODIOMORPHA,  Hall. 

Modiomorpha  Fimentana,  sp.  dov. 

Shell  of  moderate  size,  elongate,  sub-quadrilateral  In  outline.  From 
the  beaks,  which  are  placed  at  less  than  one-fourth  the  length  from  the 
front,  the  height  increases  very  gradually  to  the  posterior  end  of  the 
hinge  margin,  which  last  equals  about  three-fifths  the  length  of  the  shell 
and  is  straight;  height  of  shell  at  beak  about  five-sixths  that  at  end  of 
hinge  margin.  Anterior  margin  straight  and  oblique  for  about  one-half 
Its  length,  forming  at  the  beak  an  angle  of  about  135°  with  the  dorsal 
margin.  It  rounds  abruptly  to  the  ventral  margin,  which,  in  Its  posterior 
three- fourths,  is  nearly  straight.  The  posterior  margin  is  slightly  con- 
vex, and  extends  obliquely  backward  from  the  dorsal  margin,  with  which 
It  forms  an  angle  equal  to  about  that  at  the  beaks,  and  curves  abruptly  to 
the  ventral  margin.  Beaks  very  small,  obtuse  and  not  produced  above 
the  hinge  line.  The  valves  are  quite  convex,  the  surface  rlslug  rapidly 
from  the  ventral  and  anterior  margins  on  the  one  side,  and  from  the 
dorsal  and  posterior  margins  on  the  other,  toward  a  line  running  obliquely 
across  the  valves  from  the  beaks  to  the  lower  posterior  extremity.  Along 
this  line  the  valves  are  sometimes  angular,  at  others  they  are  regularly 
and  strongly  rounded;  generally,  however,  they  are  angular  near  the 
beaks  and  become  gradually  rouuded  and  flattened  posteriorly.  Above, 
the  surface  slopes  to  the  dorsal  margin  very  abruptly  and  Is  concave  just 
behind  the  beaks,  but  the  slope  becomes  more  and  more  gradual  toward 
the  posterior  extremity,  and,  from  very  slightly  concave  at  first,  It  changes 
to  very  slightly  convex  posteriorly.  The  lower  and  anterior  portion  of 
the  valves  is  sometimes  broadly  flattened.  Surface  marked  with  numer- 
ous concentric  lines  of  growth.  Length,  30mm;  height,  16m,n;  depth  of 
single  valve,  5mm.  These  dimensions  are  of  the  largest  specimen  found ; 
most  of  the  specimens  are  much  smaller. 
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This  form  of  Modiomorpha,  which  is  quite  abundant  at 
Erere,  although  very  constant  in  its  outline,  varies  consid- 
erably in  its  surface  characters,  as  described  above.  The 
specimens  obtained  are  all  moulds  of  the  interior  and  ex- 
terior. Associated  with  Nuculiles  iVyssa,  JSpiri/era  Pedro- 
ana,  etc.,  in  the  Devonian  sandstone  of  Erere,  Prov.  of 
Para,  Brazil. 

Named  in  honor  of  Senhor  Pimenta  Buen6  of  Para,  to 
whom  the  expeditions  are  under  obligations. 

Genus  PALJEANEILO,  Hall. 

Paloeaneilo  sulcata,  sp.  nor. 

Shell  of  moderate  size,  elongate,  slightly  gibbous,  and  apparently  sub- 
elliptical  in  outline,  with  the  height  less  than  two- thirds  the  length. 
Dorsal  margin  inclining  slightly  downward  in  extending  backward  from  the 
beaks.  The  anterior  margin  appears  to  be  slightly  concave,  for  about  one- 
third  its  length  from  the  beaks,  and  forms  an  angle  of  nearly  120°  with 
the  dorsal  margin;  in  its  lower  two-thirds  it  is  well  and  regularly 
rounded.  Ventral  margin  nearly  straight  and  suddenly  indented  toward 
the  posterior  extremity  of  the  shell,  which  is  imperfect  in  all  the  speci- 
mens of  this  species  yet  obtained.  Beaks  situated  at  a  distance  from  the 
front,  equal  to  a  little  less  than  half  the  height  of  the  shell,  quite  prom- 
inent and  Incurved  to  the  hinge  line.  The  valves  are  most  convex  just 
above  and  anterior  to  the  middle,  with  the  surface  arching  quite  strongly 
and  regularly,  the  curvature,  however,  increasing  somewhat  in  strength, 
from  the  ventral  margin  to  the  beaks.  A  rather  deep  and  well  marked 
sinus  commences  in  each  valve  on  the  posterior  side  of  the  beak,  where 
it  is  very  small,  aud  extends  obliquely  across  the  valve  to  the  ventral 
margin,  near  the  posterior  extremity  of  the  shell,  increasing  gradually  in 
size  at  the  same  time,  the  margin  being  deeply  indented  by  it.  The  an-  . 
terior  edge  of  the  sinus  is  quite  abrupt  and  forms  a  slight  fold  on  the 
surface  of  the  valve ;  it  makes  an  angle  of  about  30°  with  the  dorsal 
margin  of  the  shell;  the  posterior  edge  rounds  over  gradually.  From 
the  anterior  margin  of  the  valve  the  surface  rounds  up  gradually  for  a 
short  distance,  and  then  extends  with  very  little  curvature  to  the  sinus. 
Surface  of  mould  smooth.  Length,  about  17  0,110 ;  height,  11*5  m;  depth 
of  each  valve,  8  5  mm. 

This  species  of  lamellibranch  has  the  external  characters 
of  the  genus  Palaianeilo,  but  the  specimens  representing  it 
are  not  in  a  condition  to  show  the  character  of  the  hinge, 
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which  is  crenulated  in  that  genus.  Only  a  few  specimens 
have  been  obtained. 

From  the  Devonian  sandstone  of  Erer6,  Prov.  of  Para, 
Brazil ;  associated  with  Streptorhynchus  Agassizii,  etc. 

Paleeanoilo  ?  Bimplex,  sp.  nov. 

Shell  of  medium  size,  elongate,  quite  regularly  sub-elliptical  in  outline 
and  of  moderate  convexity ;  height  about  two-thirds  the  length.  Anterior 
margin  not  quite  as  high  as  the  posterior;  both  anterior  and  posterior 
margins  regularly  and  quite  strongly  rounded,  and  passing  gradually  into 
the  ventral  margin,  which  is  regularly  and  moderately  rounded.  The 
dorsal  margin  is  nearly  straight  and  extends  directly  backwards  from  the 
beak;  its  length  is  less  than  one-half  that  of  the  shell.  Beaks  situated 
at  about  one-third  the  length  of  the  shell  from  the  anterior  end,  quite 
small,  rather  strongly  incurved  to  the  plane  of  the  hinge,  and  slightly 
elevated  above  the  hinge  margin,  with  the  apices  acute.  The  point  of 
greatest  convexity  of  the  valves  is  just  above  the  middle.  The  curvature 
of  the  surface  from  the  ventral  margin  to  the  beaks  is  moderate  and 
nearly  regular,  growing  gradually  stronger,  however,  toward  the  beaks. 
The  curvature  along  the  antero-posterlor  diameter  is  qnite  moderate  and 
regular,  the  slopes  toward  the  anterior  and  posterior  margins  from  the 
middle  being  sub-equal.  Toward  the  dorsal  margin  the  slope  Is  moderate 
posteriorly,  but  grows  gradually  stronger  as  the  beaks  are  approached, 
just  behind  which  It  is  very  abrupt.  Immediately  In  front  of  the  beaks 
the  surface  is  slightly  concave.  Surface  markings  unknown;  the  surface 
of  the  internal  moulds  is  quite  smooth.  Length,  lQmm;  height,  12  """i 
depth  of  single  valve,  8  mm. 

The  above  description  of  this  form  was  made  from  a 
single,  very  perfect  specimen,  an  internal  mould  of  the 
left  valve,  in  which,  however,  the  characters  of  the  hinge 
are  not  preserved.  The  generic  relations  of  the  species 
are  thus  rendered  doubtful;  but  it  agrees  externally  with 
Prof.  Hall's  genus  Palceaneilo  in  which  we  place  it  pro- 
visionally. Besides  the  single  specimen  just  mentioned, 
there  are  four  or  five  other  specimens  of  lamellibranchs 
from  Erer6,  which  apparently  belong  to  this  same  species. 
In  them  the  beak  is  sometimes  more  acute,  and  the  curva- 
ture of  the  surface  varies  slightly.  In  all  the  other  char- 
acters they  agree  quite  perfectly.    This  form  of  Palceaneilo 
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is  readily  distinguished  from  P.  sulcata,  by  the  regular 
curvature  of  the  surface  from  the  anterior  to  the  posterior 
end,  and  by  the  absence  of  a  sinus. 

From  the  Devonian  sandstone  of  Erere,  Prov.  of  Para, 
Brazil ;  associated  with  Spirifera  Pedroana,  etc. 

Genus  TENTACULITES,  8chlotheim. 
Tentaeulites  Eldredgianus,  sp.  no  v. 

Shell  small,  rather  long,  straight,  circular  In  cross-section,  at  least  lmra 
in  diameter  at  the  larger  end,  and  tapering  very  gradually  to  an  acute 
point.  Length  of  the  most  perfect  specimeu,  a  fragment,  about  I6mm. 
Annulations  narrow,  quite  prominent,  and  angular  or  slightly  rounded 
on  the  summit;  the  interspaces  are  generally  about  twice  as  wide  as 
the  annulations,  though  they  vary  somewhat  in  width,  and  are  flattened 
or  a  little  rounded  in  the  bottom;  they  are  ornamented  by  tine  annular 
raised  lines,  of  which  there  are  about  four  or  five  in  each  interspace, 
near  the  larger  end  of  the  specimeu.  The  anuulations  decrease  In  size, 
but  become  more  numerous  toward  the  apex.  There  are  about  6  to  7 
in  the  space  of  8mm  near  the  large  end. 

The  specimens  of  this  species,  so  far  obtained,  are  from 
the  sandstone,  in  which  they  exist  as  moulds  of  the  exterior 
surface,  generally  filled  up  with  clay  or  sandy  material. 
The  moulds  usually  preserve  the  impression  of  the  annu- 
lations very  sharply ;  the  annular  raised  lines,  however, 
are  seldom  preserved.  The  casts  formed  by  the  filling  up 
of  the  moulds  are  never  exact  copies,  but  in  them  the  an- 
nulations are  almost  always  low  and  rounded.  The  full 
length  is  not  preserved  in  any  of  the  specimens  obtained, 
but  it  was  probably  not  much  greater  than  16""".  Although 
the  distance  between  the  annulations  varies,  the  variation 
is  never  very  great,  and  is  generally  regular  through  the 
same  specimen,  the  interspaces  becoming  gradually  narrower 
toward  the  apex. 

From  the  sandstone,  of  the  Devonian  age,  Erci-e,  Prov. 
of  Pard,  Brazil ;  associated  with  Spirifera  Pedroana,  etc. 
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Dedicated  to  Mr.  Rolfe  Eldredge,  one  of  Prof.  Hartt's 
companions  at  Erer6,  on  bis  expedition  of  1870. 

Among  the  more  obscure  remains  obtained  from  the  De- 
vonian sandstone  beds  at  Erere,  and  which  it  is  impossible 
from  their  imperfect  condition  to  properly  identify,  are  frag- 
ments of  crinoidal  columns,  the  valves  of  a  form  which 
appears  to  be  related  to  Beyrichia>  M'Coy,  fragments  of 
wood,  etc.  They  are  all,  however,  in  such  a  poor  state  of 
preservation,  that  it  would  be  unwise  to  attempt  anything 
beyoud  a  mere  notice  of  their  appearance.  The  crinoidal 
remains  occur  as  impressions  of  the  detached  disks  of  the 
columns,  which  are  small  and  thin,  and  it  is  seldom  that  more 
than  two  or  three  of  the  disks  are  found  together.  The 
central  canal  is  generally  replaced  by  sandy  material,  but 
none  of  the  surface  markings  are  retained.  Diameter  of 
disks,  about  2-5  to  3mm  ;  thickness  of  each,  about  •5nun.  The 
test  of  Beyrichia  (  ?)  is  small,  sub-ovate  in  outline,  with  a 
slight  depression  near  one  end.  The  surface,  though  imper- 
fect in  all  the  specimens  obtained,  seems  to  have  been  granu- 
lose.  Diameter  of  a  medium  specimen,  2rom.  The  remains 
that  have  been  referred  to  with  doubt  as  plants  have  no 
definite  or  describable  shapes  and  are  probably  fucoidal. 
Many  of  the  other  fragments  obtained  will  undoubtedly  be 
explaiued  with  the  aid  of  new  collections  from  the  same 
locality. 
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XIV. — Note  on  a  name  in  Entomology  proposed  by  the  late 
Coleman  Townsend  Robinson. 

Bt  AUG.  R.  GROTE,  A.  M. 
Read  April  19, 1875. 

It  was  my  good  fortune  to  have  known  somewhat  intimately 
the  late  Mr.  Coleman  T.  Robinson,  latterly  of  New  York 
city,  who  contributed  to  the  Aunals  of  the  Lyceum  of  Nat- 
ural History  (vol.  IX)  two  short  papers  on  North  American 
Moths,  and  previously,  in  conjunction  with  myself,  a  longer 
communication,  in  the  Eighth  Volume  of  the  Annals,  on  the 
same  subject.  I  was  personally  associated  with  Mr.  Robin- 
son.from  1864  to  1868,  and  met  him  again  for  a  few  days 
in  1870.  This  was  the  last  time  that  I  had  the  pleasure 
before  his  premature  death  in  1872.* 

Although  Mr.  Robinson  had  pursued  his  studies  in  Nat- 
ural History  somewhat  fitfully,  I  know  that  he  has  performed 
some  good  work  on  the  smaller  moths,  and  especially  ou  the 
Tortricidce.  The  first  part  of  his  projected  Revision  of  the 
North  Americau  species  of  that  difficult  group  appeared  in 
the  Transactions  of  the  American  Entomological  Society, 
Vol.  II,  1869,  and  I  have  been  anxious  to  discover  his  un- 
finished manuscripts  for  the  second  part,  which  I  kuow  were 
in  existence.  His  and  my  own  joint  collections  passed  into 
the  Central  Park  Museum  after  Mr.  Robinson's  death.  At 
this  moment  I  can  only  find  a  brief  record  of  his  study  of 
the  following  species,  belonging  to  the  Pyvalides. 

Siparocerat  nobilis,  Robinson. 

9.  The  type  of  this  new  genus  nnd  species  is  in  the  Central  Park 
Museum.    It  is  allied  iu  size  to  Fabatana  oviplagalis,  as  well  as  in  orna- 

*  A  list  of  the  scientific  papers  published  by  my  late  esteemed  friend,  undei  Mb  sole 
signature,  was  given  by  me  in  the  fourth  volume  of  the  Canadian  Entomologist,  pp. 
100-111,  Jnnc,  1872. 

tThis  seems  to  have  been  the  original  writing  of  the  generic  term;  in  the  collection 
at  the  Central  Park  the  name  i»  written  M  Callocera." 
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mentation.  The  genus  is  characterized  by  a  large  hollow  expansion  on 
the  fore  wings  opening  outwardly  at  basal  third.  This  extraordinary 
feature  is  not  shared  by  the  Brazilian  Amblyura  corusca  Led.,  apparently 
its  nearest  ally.  The  basal  and  terminal  fields  of  the  primaries  are  rich 
purply  brown,  separated  by  paler  median  lines  as  in  corusca.  The  me- 
dian space  is  paler.  The  abdomen  is  tufted  at  the  anus.  The  hind  wings 
are  dark,  with  paler  indications  of  transverse  lines  on  Internal  margin. 
•The  specimen  is  from  New  York. 

I  have  searched  the  few  papers  left  by  Mr.  C.  T.  Robinson 
which  have  come"  into  my  possession,  without  finding  a  de- 
tailed description  of  this  species.  Mr.  Robinson's  MSS. 
which  I  have  yet  seen  consist  almost  entirely  of  enlarged 
drawings  of  the  venation  of  small  species  of  moths  with  brief 
notes.  In  1870  Mr.  Robinson  exhibited  to  me  prepared 
specimens  and  a  drawing  of  the  abdominal  appendage  of  the 
male  Leucarctia  acrcea,  recently  described  by  Mr.  II.  K. 
Morrison,  in  the  pages  of  "Psyche."  It  had  been  acci- 
dentally observed  by  him  during  its  voluntary  extrusion. 
He  had  prepared  a  paper  on  the  subject  which  I  yet  hope 
to  discover. 


XV. —  Some  Observations  on  the  Birds  of  Ritchie  County, 

West  Virginia. 

BT  WILLIAM  BREWSTER. 

In  preparing  the  following  paper,  I  have  adopted  the 
systematic  arrangement  of  a  fauual  list,  more  for  the  sake 
of  convenience  than  with  any  idea  that  it  is  deserving  to 
take  rank  as  such,  for  the  time  spent  in  the  locality  was  by 
far  too  brief,  for  the  acquirement  of  a  very  perfect  knowl- 
edge of  its  avian  inhabitants.    However,  the  results,  em- 
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bracing  as  they  do  the  joint  labors  of  Messrs.  R.  Deane  and 
Ernest  Ingersoll,  in  addition  to  those  of  the  author,  be- 
tween the  dates  of  April  25th  and  May  9,  1874,  must,  I 
think,  give  a  large  proportion  of  the  birds  which  occur  at 
that  season,  and  as  many  little  known  species  were  found  in 
abundance  and  under  very  favorable  conditions  for  observa- 
tion, I  have  been  induced  to  prescut  a  few  notes  on  their 
habits,  etc.,  trusting  that  they  may  prove  acceptable  contri- 
butions to  science.  The  locality  explored  *was  the  neighbor- 
hood of  the  little  village  of  Petroleum,  a  rude  hamlet  of 
some  hundred  inhabitants,  situated  on  Goose  creek,  a  tribu- 
tary of  the  Huse  River.  The  characteristics  of  the  country 
are  essentially  like  those  of  all  the  region  lying  in  that  lati- 
tude, within  the  foot  hills  of  the  great  Alleghanian  range  of 
mountains ;  wild  rugged  valleys  walled  in  by  steep  ridges, 
of  a  nearly  uniform  elevation  of  perhaps  500  feet,  which, 
in  their  turn,  are  here  and  there  cleft  by  rocky  ravines, 
the  beds  of  the  mountain  torrents. 

With  the  exceptiou  of  the  creek  bottoms,  where  are  a 
few  imperfectly  cultivated  clearings,  the  whole  face  of  the 
country  is  covered  with  a  dense  and  apparently  for  the  most 
part  primeval  forest,  abounding  in  deer,  bears  and  other 
large  game.  Consequent  upon  the  small  extent  of  open 
cultivated  country,  is  the  scarcity,  and  in  some  cases  total 
absence  of  many  species  of  birds,  which  might  otherwise 
be  confidently  expected  to  occur  here,  although  a  careful 
examination  at  other  seasons  would  undoubtedly  increase 
largely  the  present  list.  In  this  connection,  a  comparison 
with  Mr.  Scott's  "Partial  list  of  the  summer  birds  of  Ka- 
uawha  County"  (Proc.  Boston  Soc.  Nat.  Hist.,  Vol.  15,  p. 
219)  would  prove  interesting,  for  as  the  locality  which  he 
investigated  lies  but  little  more  than  fifty  miles  to  the  south, 
and  possesses  the  same  general  features,  his  catalogue  may 
be  relied  upon  to  furnish  the  data  of  several  summer  species 
not  detected  at  the  time  of  our  visit  in  the  region  about  to 
be  considered. 
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Severnl  interesting  notes  made  by  Mr.  Ingersoll,  during 
a  previous  visit  in  Sept.,  1873,  have  been  generously  placed 
at  my  disposal  by  that  gentleman,  and  I  would  also  express 
my  thanks  to  my  friends  Messrs.  Riithven  Deane  and  H.  A. 
Purdie,  to  the  former  of  whom  1  am  indebted  for  many 
valuable  field  notes,  and  to  the  latter  for  much  kind  assist- 
ance in  the  preparation  of  the  present  paper.  It  may  be 
well  for  me  to  state  that  all  differences  in  voice  or  habits, 
which  I  shall  describe,  are  such  as  compared  with  the 
normal  voice  or  habits  of  the  same  bird  in  the  New  England 
States.  I  shall  also,  for  the  sake  of  uniformity,  use  the 
terms  song  and  note  in  their  restricted  sense,  that  is,  song, 
as  descriptive  of  the  vocal  performances  of  the  male  during 
the  breeding  season;  notes,  the  calls  of  recognition,  alarm, 
pleasure,  etc.,  which  are  used  indifferently  by  both  sexes  at 
all  seasons.  At  the  same  time  I  am  fully  aware  that  some 
few  exceptions  may  be  found  which  will  mar  the  uniformity 
of  this  system,  as  in  the  case  of  the  cardinal  grosbeak,  both 
sexes  of  which  sing  equally  well.  In  classification  and  no- 
menclature I  have  followed  Dr.  Coues'  Key  to  North  Ameri- 
can Birds. 


Family  TURDIDiE.   The  Thrushes. 

1.  Turdus  mustelinus  Gm.  Excessively  abundant,  and  one  of  the  most 
characteristic  birds  of  these  woods,  affecting  alike  the  hillsides  and 
tangled  thickets  of  the  ravines. 

By  May  1st  all  had  arrived  and  were  paired  for  the  season.  In  the  early 
morning  and  evening  twilight,  as  many  as  six  or  eight  males  might  fre- 
quently be  heard  singing  at  once.  Their  song,  as  compared  with  that  of 
the  Massachusetts  bird,  was  hardly  recognizable,  being  less  loud,  much 
abbreviated,  and  lacking  all  that  variety  and  depth  of  intonation  that 
makes  our  bird  so  preeminent  among  its  companion  songsters.  They 
were  also  less  shy  than  I  have  been  accustomed  to  find  them. 

2.  Turdus  migratorius  L.  Rather  common  but  restricted  to  the  belt 
of  cultivated  country  in  the  valley.  On  the  30th  of  April  three  nests  were 
found,  all  containing  eggs  but  slightly  Incubated. 

3.  Turdus  fuscescens  Steph.  Apparently  rare,  a  single  pair  noted  by 
Mr.  Deane,  May  2d. 

4.  Tardus  Sioainsonii  Cab.    Arrived  May  5th  and  for  three  or  four 
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days  were  quite  numerous.  Found  them  In  small  companies  in  the  deep- 
est  recesses  of  the  woods,  where  they  flitted  on  ahead  in  their  characteris- 
tically silent  and  phantom-like  way.  All  the  specimens  taken  were  quite 
typical. 

5.  Turdus  Fallasii  Cab.  Frequent  In  the  elevated  woods  during  the 
latter  part  of  April  and  first  three  or  four  days  of  May,  when  they  all  dis- 
appeared. 

6.  Mimus  Carolinensis  (L.)  Or.  Very  common.  Found  everywhere 
In  the  open  country,  but  especially  in  the  briery  thickets  along  the  margin 
of  the  creeks.  The  only  peculiarity  of  song  noticed  was  the  occasional 
interpolation  of  notes  foreign  to  the  ear  of  a  New  England  collector,  but 
common  enough  here;  such  as  the  call  of  the  tufted  titmouse,  the  chirrup 
of  the  Carolina  wren,  and  the  sharp  tchip  of  the  red  bird. 

7.  Harporhynchm  rufus  (L.)  Cab.  Not  common.  A  few  were  seen 
daily  up  to  about  the  1st  of.  May,  when  they  all  disappeared. 

Family  SAXICOLIDiE.   The  Saxicolas. 

8.  Sialia  sialis  (L.)  Haldeman.  Not  abundant,  but  very  generally 
distributed,  breeding  in  the  dead  stubs  along  the  wood  edges  and  creek 
bottoms. 

Family  SYLVIID.E.   The  Sylvias. 

9.  Jtegulus  calendula  (L.)  Licht.  More  abundant  than  I  have  ever 
seen  them  elsewhere.  Found  frequently  in  companies  of  a  dozen  or  more. 
Associated  as  they  often  were,  with  many  of  the  rarer  warblers,  they 
proved  a  great  nuisance,  for  although  the  characteristic  and  almost  con- 
stant tremulous  motion  of  the  wings,  together  with  the  small  size,  never 
failed  to  ideutify  the  little  bunch  of  animated  feathers  upon  a  good  view, 
yet  when  dtmly  seen  among  the  thick  branches,  they  frequently  fell  un- 
wished-for  victims,  in  place  of  some  more  desirable  bird  that  we  had  been 
pursuing.  None  of  the  males  were  heard  to  sing,  and  by  May  9th  all  had 
disappeared. 

10.  Polioptila  cwrulea  (L.)  Scl.  Common  from  the  time  of  our  arrival, 
and  very  generally  distributed  throughout  the  woods,  although  showing 
a  rather  decided  preference  for  the  heavy  timber,  where  they  kept  high  up 
in  the  trees.  When  seeu  one  hundred  feet  or  more  above  the  earth  they 
remind  one  more  of  insects  than  birds,  so  active  and  so  very  frail  and 
slender  do  they  seem.  In  motions  they  bear  perhaps  a  greater  resem- 
blance to  the  redstart  (Srtophaga  rutictlla)  than  to  any  other  bird,  like 
him  launching  out  frequently  after  insects  and  alighting  with  spread  tall 
and  drooping  wings,  but  they  have  withal  an  Impertinent,  quizzical  air, 
savoring  strongly  of  cat  bird  ways ;  the  song  is  indeed  quite  that  of  the 
latter  bird,  but  in  miniature  (if  I  may  apply  such  an  expression  to  sound) 
a  quaint  mocking  little  strain,  continued  half  a  minute  or  more  at  a  time 
and  full  of  mewlngs  and  harsh  chatters,  with  an  occasional  full  round 
note,  but  altogether  so  feeble  as  scarcely  to  be  audible  at  twenty  yards' 
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distance.  The  note  used  by  both  sexes  is  a  harsh  but  rather  faint  lisp. 
A  nest,  upon  which  the  parent  birds  were  still  at  work,  was  discovered  by 
Mr.  Ingersoll,  May  10th,  on  a  horizontal  oak  branch  fifty  feet  above  the 
ground. 

Family  PARIDiE.   The  Titmice. 

11.  Lophophanea  bicolor  (L.)  Pr.  A  very  common  bird  here,  seeming 
to  prefer  high  oak  woodlands,  though  we  also  sometimes  found  them  in 
the  scrub  or  second  growth.  By  April  25  they  were  commencing  to  lay, 
as  we  dissected  several  females  which  contained  eggs  nearly  ready  for 
the  shell ;  no  nests  were,  however,  found.  In  habits  and  general  appear- 
ance they  strongly  suggest  the  jays,  the  only  Parldlne  attributes  being 
some  of  the  notes,  and  the  flight,  which  is  undulating,  heavy  and  accom- 
panied by  a  loud  rustling  sound. 

They  spend  much  of  their  time  on  the  ground,  hopping  about  slowly 
among  the  leaves  until  a  nut  or  acorn  is  discovered,  when  it  Is  taken  up 
to  some  low  branch  and  then  hammered  vigorously  with  the  bill  until 
broken  open. 

The  crest  is  nearly  always  erect  and  looks  much  longer  than  It  actually 
Is.    They  are  at  all  times  very  tame  and  unsuspicious. 

The  song  of  the  male  is  sure  to  be  one  of  the  first  sounds  that  one 
hears  upon  entering  the  woods,  for  it  is  very  loud,  and  repeated  almost 
incessautly.  It  is  a  rolling  whistle  uttered  six  or  seven  times  In  succes- 
sion ;  something  like  quee  dle-t-or,  quee  dle-t-or,  etc.  Other  notes  used  by 
both  sexes  are  a  faint  lisping  chirp,  a  chee  de  de  (almost  undlstingulshable 
from  that  of  Parus  Carolinensis)  and  a  tsetsip,  which  latter  is,  however, 
but  seldom  heard. 

12.  Far  us  Carolinensis  Aud.  Common  and  generally  distributed.  In 
habits  and  appearance  it  much  resembles  P.  atricapillue,  though  its  smaller 
size  is  at  once  noticeable.  The  notes  are,  however,  all  quite  different. 
The  song  of  the  male  is  quite  a  pretty  one  and  consists  of  four  measures, 
whistled  rather  slowly,  audible  at  a  considerable  distance;  the  first  syl- 
lable Is  rather  high,  the  second  several  octaves  higher,  the  third  and 
fourth  lower  than  the  first.  Altogether,  it  bears  quite  a. resemblance  to 
the  song  of  Dendroica  virens,  though  lacking  Its  peculiar,  albeit  rather 
pleasing,  harshness.  The  chirp  used  by  both  sexes  is  very  faint  and  par- 
takes somewhat  of  a  Fringilllne  character.  They  have  also  a  scolding 
chee  de  de  somewhat  similar  to  that  of  our  Northern  species,  but  much 
feebler.  Females  of  this  species  were  dissected,  which  contained  eggs 
nearly  ready  to  be  laid,  as  early  as  April  25. 

Family  SITTID^J.   The  Nuthatches. 

18.  Sitta  Carolinensis  Gm.  Found  sparingly  in  the  woods.  Its  hank 
sounded  a  trifle  harsher  and  less  loud  than  at  the  north.  A  nest  discov- 
ered May  9th,  in  a  natural  cavity  near  the  top  of  a  tall  beech,  must  have 
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contained  young,  as  the  parent  birds  passed  in  at  frequent  intervals  with 
food  in  their  bills. 

Family  TROGLODYTIDiE.    The  Wrens. 

14.  Thryothorus  Ludovicianus  (Gm.)  Bp.  Rather  common.  Most  par- 
tial to  the  thickets  along  fences,  brush  piles  ou  the  edges  of  the  woods, 
and  dark  rocky  ravines.  Found  them  very  unsuspicious  and  easy  of  cap- 
ture, even  when  in  the  most  tangled  thicket.  If  shot  at  and  missed  they 
seemed  at  once  to  become  very  angry,  hopping  nimbly  from  twig  to  twig 
with  tall  erect  and  uttering  almost  incessantly  a  shrill  chirr  ree,  chirr r, 
chir  r  r,  chirr  ree,  and  occasionally  a  harsh  chatter  precisely  like  that  of 
T.  atf»»n,  which  bird,  Indeed,  they  closely  resemble  in  every  look  and 
action.  The  song  of  the  male  is  a  beautifully  clear  and  pure  one,  but  it 
is  so  always  and  invariably  the  same  that  one  soon  tires  of  it.  1  Heard  in 
some  deep,  silent  glen  or  ravine  Its  loudness  Is  positively  startling,  the 
rocks  taking  up  and  flinging  back  the  sound  till  the  air  is  fairly  filled  with 
the  rtnging  melody.  By  May  1st  several  broods  of  young  were  seen  fully 
fledged  and  on  wing,  and  the  females  were  laying  again. 

15.  Troglodytes  axlon  V.  Two«specimens  ouly  taken  :  the  first  a  male, 
April  30th;  the  second  a  female;  both  In  deep  woods,  and  silent. 

Family  SYLVICOLIDiE.   The  American  Warblers. 

16.  Mniotilla  varia  (L.)  V.  Perhaps  the  most  abundant  of  the  family 
here,  being  found  everywhere  throughout  the  woods. 

17.  Pnrula  Americana  (L.)  Bp.  Frequent  from  the  time  of  our  arri- 
val, but  less  abundant  than  the  preceding.  As  their  numbers  showed  no 
sensible  diminution  with  the  advance  of  the  season,  they  probably  breed 
here. 

18.  Helmithcru8  vennivorus  (Gm.)  Bp.  First  specimen  taken  April 
80th.  Soon  became  common.  Most  partial  to  the  retired  thickets  In  the 
woods  along  water  courses,  and  seldom  or  never  found  in  the  high  open 
groves.  They  keep  much  on  the  ground,  where  they  walk  about  rather 
slowly,  searching  for  their  food  among  the  dried  leaves.  In  general  ap- 
pearance they  are  quite  unique,  and  I  rarely  failed  to  identify  one  with  an 
instant's  glance,  so  very  peculiar  are  all  their  attitudes  and  motions. 
The  tail  Is  habitually  carried  at  an  elevation  considerably  above  the  line 
of  the  back,  which  gives  them  quite  a  smart,  jaunty  air,  and  if  the  dorsal 
aspect  be  exposed,  In  a  clear  light,  the  peculiar  marking  of  the  crown  is 
quite  conspicuous.  Seen  as  they  usually  are,  however,  dimly  flitting 
ahead  through  the  gloom  and  shadow  of  the  thickets,  the  impression  re- 
ceived is  that  of  a  dark  little  bird  which  vanishes  unaccountably  before 
your  very  eyes,  leaving  you  quite  uncertain  where  to  look  for  it  next; 
indeed,  I  hardly  know  a  more  difficult  bird  to  procure,  for  the  slightest 
noise  sends  It  darting  off  through  the  woods  at  once.  Occasionally  you 
will  come  upon  one  winding  around  the  truuk  of  some  small  tree  exactly 
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in  the  manner  of  Mniotilta  varia,  moving  oat  along  the  branches  with 
nimble  motion,  peering  alternately  under  the  bark  on  either  side,  and  anon 
returning  to  the  main  stem,  perhaps  in  the  next  Instant  to  hop  back  to 
the  ground  again.  On  such  occasions  they  rarely  ascend  to  the  height  of 
more  than  eight  or  ten  feet.  The  males  are  very  quarrelsome,  chasing 
one  another  through  the  woods  with  loud,  sharp  chirpings,  careering 
with  almost  inconceivable  velocity  up  among  the  tops  of  the  highest 
oaks,  or  darting  among  the  thickets  with  Interminable  doublings  until 
the  pursuer,  growing  tired  of  the  chase,  alights  on  some  low  twig  or  old 
mossy  log,  and  in  token  of  his  victory,  utters  a  warble  so  feeble  that  you 
must  be  very  near  to  catch  it  at  all,  a  sound  like  that  produced  by  strik- 
ing two  pebbles  very  quickly  and  gently  together,  or  the  song  of  Spizella 
Bocinlis  heard  at  a  distance,  and  altogether  a  very  indifferent  performance. 

19.  Uclminthophaga  rnflcapilla  (Wils.)  lid.  One  or  two  specimens 
seen  every  day,  but  by  no  means  common.  For  the  most  part  silent, 
though  I  heard  the  song  of  the  male  on  a  few  occasions. 

20.  Dendroiai  ccstiva  (Gin.)  Bd.  Restricted  entirely  to  the  belt  of 
willows,  etc.,  along  the  margin  of  the  creek,  where  it  was  not  uncommon. 
First  specimen  noted  April  29th. 

21.  Dendroica  virens  (Gm.)  Bd.  A  general  arrival  May  2d,  when  the 
males  were  In  full  song;  comparatively  speaking  however,  they  were  not 
common.   Found  them  mostly  among  the  taller  oak  and  beech  growths. 

22.  Dendroica  carruleacens  (L.)  Bd.  Less  common  than  the  preced- 
ing, not  more  than  half  a  dozen  specimens  being  noted.  The  first  (a  fe- 
male) was  shot  May  5th.  Apparently  most  partial  to  the  thickly  wooded 
ravines. 

23.  Dendroica  catrulea  (Wlls.)  Bd.  Decidedly  the  most  abundant  of 
the  genus  here.  The  first  specimen  taken  May  5th.  They  Inhabit  exclus- 
ively the  tops  of  the  highest  forest  trees,  In  this  respect  showlug  an 
affinity  with  D.  Blackburnix.  In  actions  they  most  resemble  D.  Pensyl- 
vanica,  carrying  the  tall  rather  high  and  having  the  same  "  smart  bantam- 
like appearance."  Were  it  not  for  these  prominent  characteristics,  they 
would  be  very  difficult  to  distinguish,  In  the  tree  tops,  from  Parula  Ameri- 
cana, the  songs  are  so  precisely  alike.  That  of  the  latter  bird  has  how- 
ever at  least  two  regular  variations  ;  in  one,  beginning  low  down,  he  rolls 
bis  guttural  little  trill  quickly  and  evenly  up  the  scale,  ending  apparently, 
only  when  he  can  get  no  higher;  In  the  other,  the  commencement  of  this 
trill  is  broken  or  divided  into  syllables,  like  zee,  zee,  zee,  zc-ee-ee-eep. 
This  latter  variation  is  the  one  used  by  D.  cairulea  and  I  could  detect  little 
or  no  difference  in  the  songs  of  dozens  of  Individuals.  At  best,  it  is  a 
modest  little  strain,  and  far  from  deserving  the  encomium  bestowed  upon 
It  by  Audubon,  who  describes  it  as  "extremely  sweet  and  mellow;"  de- 
cidedly it  is  neither  of  these,  and  he  must  have  confounded  with  it  some 
other  species.  In  addition  to  the  song,  they  utter  the  almost  universal 
Dendrolcine  lisp,  and  also,  the  characteristic  tchep  of  D.  coronata,  which 
I  had  previously  supposed  entirely  peculiar  to  that  bird. 
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24.  Dendroica  coronata  (L.)  Gr.  Not  very  numerous,  but  saw  more 
or  less  of  them  every  day  up  to  the  date  of  our  departure.  Associated 
with  the  other  warblers,  In  the  woods. 

25.  Dendroica  Blacktmrnice  (Gra.)  Bd.  First  specimen  May  1st,  after* 
wards  quite  abundant,  frequenting  the  tops  of  the  highest  forest  trees  in 
company  with  D.  cczrulea  and  Parula  Americana.  The  males  were  in  full 
song. 

26.  Dendroica  castanea  (Wils.)  Bd.  Two  specimens  observed  and 
one  taken,  by  Mr.  Ingersoll,  May  14th. 

27.  Dendroica  maculosa  (Gm.)  Bd.  A  male  was  seen  by  Mr.  Inger- 
soll, May  14th. 

28.  Dendroica  pinus  (Wils.)  Bd.  On  the  7th  of  May  I  shot  a  pair  in  a 
high  oak  grove.  They  were  evidently  mated,  the  male  warbling  at  inter- 
vals his  simple  strain,  and  the  female  following  him  closely  through  the 
branches.  No  other  Individuals  were  observed  during  our  stay.  The 
almost  entire  absence  of  coniferous  trees,  would  perhaps  explain  the 
scarcity  here  of  this  and  other  pine  loving  species. 

29.  Seiurus  aurocapillus  (L.)  Sw.  These  woods  being  well  suited  to 
their  habits,  they  were  abundant  everywhere,  and  as  usual  a  great  nuis- 
ance, their  songs  continually  repeated  from  all  sides,  frequently  drowning 
every  other  sound.    Arrived  April  29th. 

80.  Seiurus  Noveboracensis  (Gra.)  Nutt.  Common  during  our  stay. 
Found  exclusively  along  the  margin  of  Goose  creek,  where.  In  the  early 
morning,  I  several  times  heard  the  beautiful  song  of  the  male.  Three 
specimens  taken  vary  quite  appreciably  from  all  of  a  large  series  collected 
in  Massachusetts.  Maine  and  New  Hampshire.  The  superciliary  line  is,  in 
each,  dirty  white,  with  a  yellowish  tinge  where  it  intersects  the  eye,  while 
In  the  northern  specimens  It  is  at  its  lightest,  decidedly  yellowish,  inten- 
sifying at  the  anterior  end  to  a  brownish  orange.  The  smallest  bill 
among  the  West  Virginia  examples  also  shows  an  excess  In  length  of  -08 
over  that  of  any  of  the  northern  birds,  and  the  largest  fully  *05.  As  Mr. 
Scott,  in  his  "Partial  list  of  Kanawha  County,"  mentions  an  individual  of 
this  species  taken  there  in  August,  it  may  very  possibly  breed  here. 

81.  Seiurus  Ludovicianus  (V.)  Bp.  Not  common,  only  seven  speci- 
mens were  secured  in  all. 

While  the  Northern  water  thrush  was  confined  to  the  muddy  banks  of 
the  creek  — and  I  will  remark  en  passant,  that  I  never  saw  one  other  than 
In  a  muddy  locality  — this  species  seemed  to  delight  In  the  pebbly  streams 
of  the  hills;  just  such  streams  as  In  the  New  England  mountains  would  be 
called  good  trout  brooks,  overshadowed  by  mighty  forest  trees,  frequently 
choked  up  by  fallen  logs,  and  abounding  in  beautiful  cascades,  still,  deep 
pools,  and  wild  rocky  ravines. 

In  the  deepest,  darkest  retreats  you  were  most  likely  to  find  him  and 
here  on  several  occasions  I  was  fortunate  enough  to  hear  his  song.  It  Is 
somewhat  like  that  of  S.  Noveboracensis,  being  quite  as  loud,  almost  as 
rapid,  and  commencing  in  nearly  the  same  way  but  lacking  the  beautiful 
crescendo  termination,  and  altogether,  a  less  fine  performance. 
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Represented  by  words  It  would  be  nearly  as  follows :  pseur,  pseur,  /wr 
*te  ner. 

This  Is  usually  uttered  several  times  In  succession  from  some  shelving 
rock,  or  fallen  log  overhanging  the  stream,  the  bird  in  the  intervals  be- 
tween each  repetition  tilting  his  body  incessantly,  and  looking  nervously 
about  as  if  he  didn't  half  like  your  presence  and  had  a  good  mind  to  be  off, 
and  this  expression  in  the  majority  of  cases  soon  finds  vent  in  action,  for 
he  is  a  very  shy  little  fellow  the  moment  he  begins  to  suspect  that  he  Is 
wanted  to  grace  your  cabinet.  Come  upon  him  suddenly  however,  as  he 
is  running  nimbly  along  the  margin  of  some  quiet  pool  or  rippling  eddy, 
and  at  times  he  will  seem  to  pay  little  regard  to  your  presence  and  you 
may  have  a  fine  chance  to  observe  his  motions  and  sandpiper-like  ways, 
as  he  wades  knee  deep  into  the  water,  or  splashes  through  it  in  hot  pur- 
suit of  some  aquatic  insect. 

I  could  distinguish  not  the  slightest  difference  in  general  appearance 
and  actions  at  such  times,  between  him  and  his  Northern  analogue,  and 
the  sharp  chirp  of  alarm  is  precisely  the  same.  The  larger  size  and  gen- 
eral lighter  color  of  the  under  parts  will,  however,  usually  serve  to  dis- 
tinguish the  Southern  bird  if  you  get  a  good  view  of  him.  The  first  speci- 
men was  taken  April  29th. 

32.  Oporonis  formosus  (Wils.)  Bd.  First  specimen  May  4th.  Soon 
became  rather  common  frequeuting  nearly  the  same  localities  as  Ilelmi- 
thems  vrnnivorus.  Almost  exclusively  terrestrial  In  habits  it  reminded 
me  much  of  0.  agilis,  though  it  was  not  so  shy.  You  would  find  It  most 
frequently  in  the  vicinity  of  brush  piles,  fallen  logs,  etc.,  but  if  suddenly 
startled,  instead  of  seeking  refuge  in  them,  it  usually  flew  up  to  some  low 
limb  where  it  sat  silent  and  thrush-like,  awaiting  further  developments. 
On  the  ground  it  walked  in  somewhat  the  manner  of  Seiurus  aurorapillus, 
though  not  quite  so  nimbly.  The  song  of  the  male,  usually  delivered 
from  some  low  limb  or  old  stump,  Is  a  most  beautiful  one  and  very  loud, 
but  almost  Impossible  of  description.  It  most  resembles  that  of  Geo- 
thltjpis  Philadelphia  with  the  first  two  notes  omitted,  is  extremely  rich  and 
full,  and  altogether  one  of  the  best  Sylvlcolldine  performances  with  which 
I  am  acquainted. 

The  only  other  note  that  I  heard  was  a  chuck  so  extremely  like  that  of 
the  ground  squirrel  ( Tamias  $triatus)  that  I  often  found  It  very  difficult  to 
separate  them. 

33.  Gruthhjpi*  trichas  (L.)  Cab.  Rare.  Only  three  specimens  were 
observed. 

34.  Icteria  virens  (L.)  Bd.  Not  very  common  and  found  only  In  cer- 
tain localities,  usually  thickets  of  blackberry  bushes  and  bull  briers  in 
retired  portions  of  the  woods.  Arrived  May  1st,  and  for  a  few  days  were 
silent,  but  soon  became  very  noisy,  especially  when  their  retreats  were 
invaded.    Their  notes  arc  so  varied  as  almost  to  defy  description. 

What  I  took  to  be  the  song  of  the  male  was  a  series  of  about  eight  very 
loud  bell-like  whistles,  commencing  quickly,  and  becoming  slower  and 
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more  emphatic  toward  the  end,  then  after  an  interval  of  a  few  seconds 
would  follow  a  scolding  chatter,  to  be  immediately  succeeded  by  a  single 
very  clear  note,  then  the  series  of  whistles  again,  but  all  these  notes  were 
varied  to  an  almost  Infinite  extent.  All  this  time  the  bird  would  be  dodg- 
ing through  the  bushes  ahead,  keeping  always  in  the  thickest  places,  and 
perhaps  after  a  moment  of  sileuce  would  suddenly  strike  up  directly  be- 
hind you.  In  this  way  I  have  frequently  pursued  one  fur  fifteen  or  twenty 
minutes  without  so  much  as  getting  a  glimpse  at  him. 

Several  times  when  I  came  upon  him  suddenly  however,  he  would  put 
on  a  very  innocent  and  Injured  air  and  vociferate  his  notes  directly  at  me 
as  if  to  dispel  any  possible  suspiciou  on  my  part  that  he  had  been  running, 
or,  to  speak  more  literally,  flying  away. 

Wheu  alive  they  look  much  smaller  than  they  really  are,  and  In  general 
markings,  but  especially  those  about  the  head,  bear  a  resemblance  to 
Oporornis  formosus ;  their  peculiar  actions  however,  readily  serve  to  dis- 
tinguish them. 

The  tall  is  usually  carried  rather  high  and  frequently  flirted  in  an  odd 
Independent  sort  of  way.  I  did  not  witness  their  performance  so  often 
described  of  singing  on  wing  with  dangling  legs,  etc. 

35.  Myiodioctes  mitratus  (Gm.)  Aud.  Very  common.  First  specimen 
taken  May  1st.  Found  generally  throughout  the  woods,  usually  on  the 
hillsides,  where  they  sought  their  food  low  down  among  the  undergrowth 
As  the  day  advanced  the  males  would  frequently  ascend  to  the  tops  of  the 
forest  trees,  aud  sing  many  times  in  succession  sitting  perfectly  motion- 
less  in  one  place,  then  witli  expanded  wings  and  tail  would  sail  to  the  next 
tree  aud  sing  again.  The  chirp  of  alarm  is  a  sharp  chuck  not  unlike  that 
of  M.  Canadensis ;  the  song  more  resembles  that  of  Dtndruica  maculosa, 
being  short,  clear  and  quite  loud,  with  a  decided  emphasis  on  the  last 
syllable!  like  whee,  whet,  see  ser. 

When  among  the  low  thickets  they  are  restless  and  shy.  keeping  a  con- 
siderable distance  ahead  however  fast  you  may  wulk,  und  were  it  not  for 
the  loud  song  they  would  be  most  difficult  to  procure.  At  such  times 
they  have  a  habit,  observable  in  others  of  the  genus,  of  flirting  up  six  or 
eight  feet  after  an  insect  and  dropping  almost  perpendieularly  again  with 
closed  wings. 

I  rarely  observed  one  on  the  ground.  Although  during  the  last  week 
of  our  stay  the  males  were  abundaut  anil  numbers  shot,  only  one  female 
was  seen. 

36.  Srtophaga  ruticilla  (L.)  In.  Arrived  April  29  and  soon  became 
common.    Found  both  in  the  woods  and  along  the  bunks  of  the  creek. 

Family  TANAGRIDJ5.   The  Tanagers. 

37.  Pyranga  rubra  (L.)  V.  Quite  common.  Arrived  May  1st.  Found 
generally  throughout  the  woods. 

38.  Pyranga  aistiva  (L.)  V.    A  male  In  fine  plumage  shot  May  5th, 
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was  the  only  specimen  noted.  It  closely  resembled  the  preceding  species 
in  all  its  motions,  occasionally  launching  out  after  an  Insect,  and  was 
silent  and  very  shy.  The  uniformity  of  Its  coloring,  together  with  its 
large  size,  served,  however,  to  Identify  it  at  a  glance. 

Family  HIRUNDINID2E.    The  Swallows. 

89.  ITintndo  horreorttm  Barton.  Abundant  everywhere  In  the  clear- 
ings. 

40.  Tarhycineta  bicolor  (V.)  Cs.  Rare.  A  single  specimen  observed 
April  29th,  by  Mr.  Ingersoll,  in  a  flock  of  Progne purpurea  around  a  mar- 
tin box. 

it.  Petrochtlidon  lunifrons  (Say.)  Cab.  Abundant,  arriving  May  3rd. 
Nested  under  the  low  eaves  of  a  log  hut  in  the  village. 

42.  Stelgulopteryx  serripennis  (Aud.)  Bd.  Arrived  May  1st,  and  sev- 
eral colonies  of  six  or  eight  Individuals  each  were  soon  established  in  the 
rocky  "cuts"  along  the  line  of  the  railroad.  Here  they  were  evidently 
preparing  to  build,  as  each  pair  had  already  selected  some  little  projec- 
tion of  the  rocky  cliff,  where  they  would  sit  together  for  many  minutes  at 
a  time.  Another  small  company  also  haunted  the  vicinage  of  a  bridge 
over  the  creek,  and  had  probably  selected  the  stone  abutments  for  a  nest- 
ing place,  as  they  frequently  passed  In  and  out  underneath. 

This  bird  is  readily  distinguishable  on  wing  from  C.  riparia,  by  its 
greater  size  and  slower  flight;  indeed,  in  this  latter  attribute  It  much 
more  closely  resembles  T.  bicolor,  like  It  sailing  much  of  the  time,  and 
proceeding  in  a  very  leisurely  manner;  its  note  is,  however,  more  nearly 
that  of  the  former  species,  but  rather  louder  and  harsher.  Like  the 
other  members  of  the  family  they  were  very  fond  of  lighting  along  the 
telegraph  wires  to  rest  anil  plume  themselves. 

43.  Progne  purpurea  (L.)  Boie.  Common,  breeding  in  the  martin 
boxes  put  up  for  their  occupancy.  No  Instances  of  the  aboriginal  habit 
of  nesting  In  hollow  trees  came  under  our  observation. 

Family  AMPELIMJ. 

44.  Ampelis  cedrorum  (V.)  Bd.  Not  common.  A  few  specimens 
were  noted  by  Mr.  Ingersoll  In  September,  1873. 

Family  VIREONIDiE.    Vireos,  or  Greenlets. 

45.  Vireo  olivareus  (L.)  V.  Rather  common  In  the  woods.  Arrived 
May  1st. 

46.  Vireo  gilvus  (V.)  Bp.  Not  very  common  and  appareutly  re- 
stricted to  the  belt  of  willows,  etc.,  along  the  creek.    Arrived  May  1st. 

47.  Vireo  Jlavifrons  V.  Decidedly  the  most  abundant  of  the  family 
here,  being  found  everywhere  throughout  the  woods. 
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48.  Vireo  solitarius  (Wils.)  V.  Rather  uncommon.  May  possibly 
breed,  as  we  saw  tbem  up  to  the  date  of  our  departure. 

49.  Vireo  Noveboracensi*  (Gin.)  Bp.  Several  tudlvlduals  were  pro- 
cured by  Mr.  Ingersoll  in  September,  1873.  Singularly  enough  it  was 
not  detected  by  any  of  our  party,  this  spring. 

Family  FRINGILLIDiE.    Finches,  etc. 

50.  Carpedacus  purpnretts  (Gm.)  Gr.  Rare.  A  single  male  seen  by 
Mr.  Ingersoll,  April  29. 

51.  Chrysomitris  tristis  (L.)  Bp.  Common.  On  the  8th  of  May  took 
a  male  in  full  summer  plumage,  which  is  I  think  rather  earlier  than  tlie 
change  is  usually  perfected  at  the  north. 

52.  MeAospiza  palustris  (Wils.)  Bd.  Not  common.  A  few  individuals 
were  observed  in  the  thickets  along  the  creek. 

53.  Ahlospiza  melodia  (Wils.)  Bd.  Common.  Specimens  taken  aver- 
age a  little  smaller  than  Massachusetts  examples,  and  are  very  much 
darker,  the  entire  under  parts  being  a  strong  ashy  color,  instead  of  white. 
Although  this  peculiarity  seemed  constant  in  all  the  Individuals  observed, 
I  suspect  that  it  is  due  at  least  In  part,  to  the  stain  received  from  the 
charred  and  blackened  logs  In  the  burnt  clearings. 

Several  other  birds,  especially  the  woodpeckers  and  nuthatches  were 
unmistakably  disfigured  In  this  way,  and  I  took  a  Thryothorus  I.vdovicia- 
nus  that  was  almost  entirely  black,  with  the  markings  but  faintly  discern- 
ible beneath. 

64.  Junco  hyemalis  (L.)  Scl.  Three  or  four  specimens  were  observed 
during  the  last  days  of  April. 

55.  Spizrtla  socialis  (Wils.)  Bp.  Very  common.  Found  everywhere, 
penetrating  even  quite  deep  into  the  woods. 

56.  Spizella  pusilla  (Wils.)  Bp.  Not  uncommon  on  the  clearings  on 
the  hillsides. 

67.  Zonotrichia  albicollis  (Gra.)  Bp.  Extremely  abundant  during  our 
entire  stay,  in  flocks,  and  evidently  migrating.  The  males  frequeutly 
sang,  but  not  so  finely  as  when  on  their  breeding  grounds  at  the  north. 

58.  Zonotrichia  lexicophrys  (Forst.)  Sw.  A  single  specimen  was  ob- 
served by  Mr.  Ingersoll,  May  10th. 

59.  Ooniaphea  ludociciana  (L.)  Bowdltch.  Arrived  May  1st,  after 
which  date  a  few  Individuals  were  observed  dally.  Frequented  the 
woods. 

60.  Cyanospiza  cyanea  (L.)  Bd.    Not  uncommon.    Arrived  May  8th. 

61.  Cardinalis  Virginianus  (Brlsson.)  Bp.  Very  abundant.  Their 
most  characteristic  haunts  seemed  the  thickets  along  fences  and  on  the 
edges  of  the  woods  aud  the  more  open  ravines.  The  males  usually  sang 
from  some  tree  top  overlooking  their  bushy  retreat,  which  they  were 
always  ready  to  dive  Into  upon  any  alarm.  The  ordinary  portion  of  the 
bird  is  a  very  erect  one,  with  the  tail  lowered  and  the  crest  nearly  always 
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raised.  The  flight  is  jerking  and  labored,  and  they  rarely  proceed  far  at  a 
time  on  wing.  The  ordinary  note  of  alarm  and  recognition,  is  a  sharp 
tcMp,  kept  op  almost  incessantly.  The  song,  though  loud,  clear  and  full, 
strikes  one  as  too  bold  and  lacking  of  sentiment.  The  bird  is  nearly 
always  in  full  view  at  the  time,  and  seems  to  vaunt  his  powers  to  the 
ntmost,  and  his  performance,  though  pleasing  at  first,  soon  becomes  tire- 
some, although  varied  to  an  almost  infinite  extent;  it  has  two  principal 
changes,  of  which  some  idea  may  be  given  by  words,  as  follows:  quoit; 
queo,  queo,  queeo,  quoit;  or  vohittu  ;  xchittu  ;  tchittu  ;  tu,  tu,  tu,  tu,  tu.  Occa- 
sionally he  begins  in  a  low  undertone,  then  gradually  raises  his  strain  to  its 
full  volume,  producing  thereby  quite  a  beautiful  effect.  The  female  sings 
nearly  as  much  as  the  male  and  quite  as  well,  going  through  all  his  vari- 
ations. Though  not  so  shy  as  I  have  found  them  In  the  vicinity  of  Wash- 
ington, D.  C,  they  were  not  at  all  easy  to  procure  here.  A  whistled 
imitation  of  the  song,  would,  however,  usually  bring  up  the  male  in  full 
response,  and  I  procured  many  in  that  way.  Although  we  saw  the  females 
building  as  early  as  the  1st  of  May,  no  nests  were  discovered. 

62.  Pipilo  erythroptkalmus  (L.)  V.  Very  abundant  everywhere  but 
especially  so  in  the  scrub  on  the  hillsides.  The  song  of  the  male  was  not 
unlike  that  of  the  Massachusetts  bird,  but  the  ordinary  note,  a  harsh  gut- 
tural tou  geesh,  was  very  different.  A  comparison  with  Northern  examples 
reveals  a  slightly  darker  shade  in  the  brown  of  the  throat  of  the  Virginia 
female. 

Family  ICTERID-E.    American  Starlings. 

68.  Doliehonyx  oryzivorus  (L.)  Sw.  A  few  individuals  of  this  species 
were  seen  Mny  14th,  by  Mr.  Ingersoll,  in  the  grassy  meadows  along  the 
creek. 

64.  Molothrus  pecoris  (Gm.)  Sw.  Abundant  from  the  time  of  our 
arrival  and  generally  distributed.  Although  all  its  habits  were  quite 
familiar,  some  of  its  notes  differed  very  much  from  any  that  I  have  heard 
at  the  north.  One  In  particular  a  hissing  z-z-zeep  was  quite  unique,  though 
apparently  universal  here. 

65.  Agelceus  phceniceus  (L.)  V.  Common  but  restricted  to  the  belt  of 
bwampy  laud  along  the  creek.  Notes  very  different  from  those  of  our 
Massachusetts  bird  and  as  a  rule  decidedly  harsher. 

66.  Sturnella  magna  (L.)  Sw.  Apparently  not  common,  owing  prob- 
ably to  the  almost  total  absence  of  Its  favorite  meadow  land  In  this  sec- 
tion. 

67.  Icterus  spurius  (L.)  Bp.  Arrived  May  8th  and  on  the  succeeding 
day  several  individuals  were  observed  in  the  trees  along  the  banks  of  the 
creek.  On  the  evening  of  our  departure  I  heard  a  male  in  full  song  at 
Laurel  Junction,  a  station  some  two  miles  from  Petroleum,  where  we  were 
awaiting  the  arrival  of  the  eastward  bouud  express  train.  The  slanting 
rays  of  the  setting  sun  streaming  through  the  gaps  In  the  Western  divide, 
in  places  tinged  the  floating  mists  with  a  bcautiAil  rosy  hue,  in  others 
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where  the  beams  fell  more  directly,  threw  so  strong  a  light  that  the  small- 
est insect  floating  in  the  still  clear  air  was  discernible  at  hundreds  of 
paces,  and  as  the  chorus  of  bird  voices  swelled  to  the  utmost,  we  heard 
many  of  onr  newly  acquired  feathered  friends  to  the  best  possible  ad- 
vantage. The  cardinals  as  usual  were  most  prominent  and  their  bold 
ringing  notes  quite  drowned  the  efforts  of  some  of  the  more  modest  per- 
formers though  the  lofty  reverie  of  the  wood  thrush  stole  up  occasional!)- 
from  the  valley  below,  and  the  bell  like  calls  of  the  chat  came  almost  in- 
cessantly from  the  thickets  on  the  opposite  mountain  side.  Above  all, 
however,  rose  at  intervals  a  clear  loud  warble  resembling  the  spring  song 
of  Passerella  iliaca,  but  possessing  withal  a  wild  abandon,  that  to  my  ear 
rendered  it  even  more  beautiful.  Suspecting  the  author  we  approached 
the  spot  and  soon  caught  a  glimpse  of  his  fine  chestnut  and  black  plum- 
age among  the  branches  of  a  tall  sycamore.  After  singing  for  some  time 
longer  he  dove  down  Into  a  low  thicket  where  we  had  a  good  chance  to 
observe  his  motions.  His  relatively  longer  tail  and  more  slender  shape 
gave  him  quite  a  different  aspect  from  his  cousin  the  Baltimore,  though 
bis  ways  were  very  similar. 

When  closely  approached  he  glanced  at  us  suspiciously,  jerking  his  tail 
and  uttering  a  note  closely  resembling  that  usually  given  by  Agelcevs  phot- 
nicevs  when  on  wing.  Mr.  Ingersoll  Informs  me  that  their  numbers  did 
not  materially  increase  after  our  departure,  and  the  species  roust  be  con- 
sidered rather  a  rare  one  in  this  section. 

C8.  Icterus  Baltimore  (L.)  Daudin.  Arrived  April  29th  and  soon  be- 
came common.  Noticed  many  old  nests  in  the  cottonwoods  along  the 
creek.    The  song  differed  slightly  from  that  of  Northern  individuals. 

69.  Quiscalua  purpureua  (Bartr.)  Licht.,  var.  amcus  Rldg.  Common, 
nesting  in  small  colonies  in  the  holes  of  the  decayed  cottonwood  trees. 
All  the  specimens  taken  were  quite  typical  of  this  variety. 


Family  COKVID.ffi.    Crows,  Jays,  etc. 

70.  Corvxm  Americanu8  Aud.    Quite  common  everywhere. 

71.  Cyamtrus  cristatus  (L.)  Sw.  Common  everywhere  in  the  woods. 
A  nest  found  by  Mr.  Deane  contained  four  fresh  eggs. 

Family  TYKANNIDjE.  Flycatchers. 

72.  Tyrannus  Carolinensia  (L.)  Bd.  Arrived  April  28th  and  soon 
became  rather  common.  Frequented  for  the  most  part,  the  belt  of  timber 
along  the  creek. 

73.  Myiarchus  crinitus  (L.)  Cab.  Abundant,  affecting  alike  the  open 
oak  woods  and  the  heavy  undergrowth  of  the  ravines.  Their  ordinary 
note  is  a  single  whistle,  extremely  loud,  and  possessed  of  something  of  a 
weird  character,  making  it  peculiarly  noticeable  In  the  gloomy  depths  of 
the  forest  where  it  is  usually  heard.   In  addition  to  this  they  utter  a  loud 
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and  rather  harsh  rattle.  Their  habitual  attitude  is  an  erect  one,  and  they 
have  a  peculiar  habit  of  sailing  from  tree  to  tree  with  spread  wings  and 
tail,  somewhat  in  the  manner  of  Perisoreus  Canadensis. 

74.  Sayornis  fnscus  (Gm.)  Bd.  Extremely  common.  A  few  were 
breeding  under  the  railroad  bridges  along  the  creek,  but  by  far  the  greater 
number  clung  to  their  aboriginal  proclivities,  and  nested  in  the  rocky  ra- 
vines of  the  mountain  brooks. 

A  nest  found  by  Mr.  Ingersoll,  April  26th,  contained  six  eggs,  every  one 
of  which  was  spotted,  and  some  of  them  as  much  so  as  average  specimens 
of  Contopus  virens.  This  nest  was  attached  to  the  stone  abutments  of  a 
bridge  and  differed  not  appreciably  from  northern  examples  in  either  ma- 
terial or  architecture. 

75.  Contopus  virens  (L.)  Cab.  The  flrst  specimen,  taken  May  9th, 
afterwards  became  rather  numerous.   Found  exclusively  In  the  woods. 

76.  Empidonax  minimus  Bd.  A  single  individual  taken  May  7th  was 
the  only  specimen  noted.  {E.  Acadicus  undoubtedly  occurs  as  Mr.  Inger- 
soll who  is  well  acquainted  with  the  species  observed  several  old  nests  in 
the  woods). 

Family  CAPRIMULGIDJE.  Goatsuckers. 

77.  Antrostomus  vociferus  (Wils.)  Bp.  Very  common,  as  many  as  five 
or  six  individuals  being  frequently  within  hearing  at  one  time.  A  male, 
which  1  heard  ou  the  evening  of  May  9th,  after  commencing  in  the  usual 
way,  regularly  finished  his  song  by  omitting  the  flrst  syllable  on  the  last 
eight  or  ten  repetitions  thus :  poor-willy  poor-will,  poor-will,  etc. 

78.  Chordeiles  Viryinianns  (Briss.)  Bp.  Rare.  A  single  specimen 
noted  at  Laurel  Junction,  May  9th. 

Family  CYPSELID^i.  Swifts. 

79.  Chcetura  pelasgia  (L.)  Steph.  Arrived  April  29th  and  soon  became 
abundant.  Whether  or  not  they  resorted  to  hollow  trees  in  this  section, 
for  breeding,  I  was  unable  to  ascertain,  but  if  they  breed  here  at  all,  I 
think  such  must  be  the  case,  as  the  small,  narrow  chimneys  of  the  log 
houses  In  the  village,  are  but  111  adapted  to  their  wants. 

Family  TROCHILIDJE.    Humming  birds. 

80.  Trochilm  colubris  L.  Rather  numerous  In  the  woods.  Arrived 
May  2d. 

Family  ALCEDINIDJE.  Kingfishers. 

61.  Ceryle  alcyon  (L.)  Boie.  Very  comraou.  Several  nests  were  dis- 
covered In  the  banks  along  the  creek,  but  none  of  them  explored. 
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Family  CUCULID-X.  Cuckoos. 

82.  Coccyzus  erythrophthalmus  (Wlls.)  Bd.  Rare.  One  specimen  seen 
by  Mr.  Deanc,  May  5th. 

Family  PICID.E.  Woodpeckers. 

83.  Hylotomus  pileatus  (L.)  Bd.  Only  a  few  Individuals  noted, 
most  of  which  were  observed  well  up  on  the  mountain  sides,  though  I 
shot  a  fine  male  on  one  occasion,  in  the  very  outskirts  of  the  village, 
coming  upon  him  suddenly  as  he  was  hammering  away  at  an  old  pros- 
trate log. 

84.  Pints  villosus  L.  Not  rare.  Found  usually  In  the  woods.  Spec- 
imens average  considerably  smaller  than  those  taken  in  New  England 
but  differ  not  appreciably  in  other  respects. 

85.  Picu8  pubescens  L.  Rather  more  common  than  the  preceding  but 
still  hardly  abundant.    Confined  principally  to  the  woods. 

86.  Centum*  Carolinus  (L.)  Bp.  Not  common,  about  half  a  dozen 
individuals  noted  in  nil.  In  habits,  it  seemed  to  me  to  resemble  most 
closely  Mclanerpus  erythrocephalus,  like  that  bird  showing  great  skill  in 
winding  about  the  tree  trunks  and  keeping  always  on  the  side  farthest 
from  the  observer. 

The  only  note  heard  was  a  raucous  cr-ruk  very  like  the  croak  of  a  frog. 
Its  tapping  roll  was  also  peculiar  and  rather  more  feeble  than  iu  most 
of  the  family.  This  tapping  is  so  far  as  I  have  observed,  a  regular 
spring  note  or  call  and  never  (in  its  restricted  sense)  heard  at  any  other 
season.  It  is  likewise  specifically  characteristic,  and  in  Maine  where 
the  Plclda?  are  very  largely  represented.  I  have  always  been  accustomed 
to  rely  quite  as  much  upon  the  tapping  as  a  means  of  identification  as 
upon  any  of  the  vocal  notes.  Thus,  P.  pubescent  has  a  long  unbroken 
roll,  P.  villosus  a  shorter  and  louder  one  with  a  greater  interval  between 
each  stroke :  while  S.  varius  commencing  with  a  short  roll  ends  very 
emphatically  with  five  or  six  distinct  disconnected  taps.  In  this  latter 
species  I  am  convinced  it  is  literally  a  call  of  recognition,  as  I  have 
repeatedly  seen  the  bird  after  producing  it,  listen  a  moment  when  it 
would  be  answered  from  a  distance  and  its  mate  would  shortly  appear 
and  join  it. 

87.  Melann-pes  erythrocephalus  (L.)  Sw.  Rather  common,  but  appar- 
ently restricted  almost  altogether  to  the  forest. 

88.  Colaptus  auratus  (L.)  Sw.    Very  common.    Found  everywhere. 

Family  STRIGIDJE.  Owls. 

89.  Scops  asio  (L  )  Bp.  A  single  specimen  in  the  red  plumage  was 
noted  by  Mr.  Deane,  April  27th.  It  was  surrouuded  by  a  mob  of  small 
birds  aud  was  too  shy  to  admit  of  its  capture. 
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Family  FALCON  I DJE.    Diurnal  Birds  of  Prev. 

*  « 

90.  AccipUer  Cooperi  Bp.  Saw  a  female  of  this  specfes  May  2d.  This 
(with  one  of  the  larger  Buteos  which  could  not  be  satisfactorily  identi- 
fied) was  the  only  member  of  the  family  observed  here. 


Family  CATHARTID^I.    American  Vultures. 

91.  Cathartes  aura  (L.)  Illigcr.  Was  informed  by  the  inhabitants 
that  in  former  years  it  was  very  abundant,  but  for  some  unknown  reason 
had  almost  totally  disappeared.  A  single  specimen  which  I  saw  sailing 
high  over  the  valley  was  the  only  one  noted  during  our  stay. 


Family  COLUMBIDJE.  Pigeons. 

92.  Zenaidura  Carolinensis  (L.)  Bp.  Very  abundant  and  one  of  the 
characteristic  birds  of  this  region.  Though  never  molested  by  the  in- 
habitants who  regard  them  very  much  as  the  English  do  the  robin  red- 
breast, they  were  very  shy  and  difficult  to  obtain.  Although  females 
containing  eggs  ready  to  be  laid  were  dissected  as  early  as  May  1st, 
they  almost  invariably  flew  and  fed  in  flocks,  but  on  the  latter  occasion 
I  noticed  that  the  paired  birds  usually  kept  together.  Early  in  the 
morning  and  again  at  sunset  the  deep  resonant  cooing  of  the  males 
might  be  heard  from  all  sides.  At  a  distance  this  sound  resembles  the 
syllables  xchoo,  ichoo,  vahoo;  or  sometimes  with  only  two  repetitions  ichoo, 
xchon,  but  a  short  preliminary  note  with  a  rising  inflection  which  always 
precedes  this  cooing  is  lost,  unless  the  listener  is  very  near.  The  bird 
when  thus  employed  usually  sits  on  the  top  of  some  lofty  tree  in  the 
forest  and,  with  his  superlatively  graceful  attitudes  and  fine  plumage 
glistening  in  the  sunlight,  presents  a  very  beautiful  appearance.  In 
common  with  other  members  of  the  family  they  have  the  peculiar  habit 
of  oscillating  the  head  and  neck  when  approached  and  upon  the  slightest, 
suspicious  movement  on  your  part  they  are  off  giving  three  or  four  pow- 
erful raps  of  the  tips  of  the  wings  under  the  body,  as  they  start,  which 
warning  is  usually  acted  upon  immediately  by  all  the  others  within 
hearing. 

Family  TETRAONIDJ2.    Grouse,  etc. 

93.  Bonasa  umbellus  (L.)  Steph.  Abundant  everywhere  In  the  woods 
where  we  started  more  or  less  of  them  every  day  and  frequently  heard 
the  drumming  of  the  males. 

94.  Ortyz  Virginianua  (L.)  Bp.  Apparently  not  very  numerous.  The 
males  were  first  heard  whistling  bob-ichite  on  the  8th  of  May. 
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Family  SCOLOPACID.E.    Snipe,  etc. 

95.  Philohela  minor  (Gm.)  Gr.  Probably  uot  very  common,  an  indi- 
vidual flushed  by  Mr.  Deane,  being  the  only  specimen  noted. 

96.  Totanus  Jlavipes  Gm.  Noted  a  slugle  bird  of  this  species  April 
29th,  in  a  wet  meadow  near  the  creek. 

97.  Totanus  solitarius  Wils.  Quite  numerous  along  the  creek  during 
our  stay,  but  undoubtedly  was  on  its  way  north. 

98.  Tringoides  macularius  (L.)  Gr.    Common  along  the  creek. 


Family  ARDEIM3.  Herons. 

99.  Ardca  cazrulea  L.  On  the  30th  of  April  I  saw  a  flue  adult  bird  of 
this  species  on  the  banks  of  the  creek  and  identified  it  to  my  complete 
satisfaction,  but  owing  to  an  unfortunate  accident  failed  to  obtain  it. 

100.  Ardea  virescens  L.    Not  common ;  a  few  specimens  only,  observed. 


XVI. — Notes  on  the  Sub-generic  Character  of  Helix  Jamai- 
censis ^  Chemn.,  and  on  certain  Terrestrial  Mollusks 
from  Haiti;  with  Description  of  a  New 
Species  of  Helix  from  Colorado. 

BY  THOMAS  BLAND. 
Head  March  8, 1875. 

Helix  Jamaicensis,  Chemn.  (Thelidomus). 

This  well  known  Jamaica  species  is  given  by  v.  Martens 
(Albers,  2nd.  ed.,  147)  as  the  type  of  the  subgenus  Liochila, 
in  which  he  also  places  H.  picta,  Born,  and  //.  sulphurosa, 
Morelet,  of  Cuba. 

W.  G.  Binney  and  myself  have  shown  (Annals,  X,  341, 
pi.  xvi,  figs.  1,  2,  1873)  that  H.  picta  has  the  same  form  of 
jaw  and  dentition  as  the  Cuban  //.  muscarum.  Lea  (Amer. 
Jour,  of  Conch.,  VI,  204,  pi.  9,  figs.  4  and  16),  which  v. 
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Martens  (1.  c,  146)  has  as  the  type  of  Pohjmita.  We  as- 
signed both  mwcarum  and  picta  to  Pohjmita,  proposing  that 
other  species,  the  dentition  of  which  we  had  examined,  em- 
braced in  that  subgenus  by  v.  Martens,  should  form  a  dis- 
tinct group  under  the  name  of  Hemitrochus,  Swainsou. 

We  expressed  the  opinion  that  the  curious  lingual  denti- 
tion of  H.  picta  might  be  found  in  H.  xulphurosa,  but  not 
in  //.  Jamaicemis,  adding  "the  latter,  which  is  the  type  of 
Liochila,  will  therefore  remain  undisturbed  in  its  systematic 
position,  unless  indeed,  it  belongs  to  Thelidomus%  in  which 
case  the  name  Liochila  will  be  placed  in  the  synonymy  of 
the  last  named  subgenus." 

Through  the  kindness  of  Mr.  V.  P.  Parkhurst,  who  lately 
visited  Jamaica,  I  am  enabled  to  solve  the  doubt  as  to  the 
subgeneric  position  of  H.  Ja?naicensis.  He  brought  from 
that  Island,  and  placed  at  my  disposal,  one  living  and  two 
dead  specimens  (in  alcohol)  of  the  species  in  question.  I 
am  indebted  to  W.  G.  Binuey  for  the  following  description 
of  the  jaw  and  dentition  : — 

II.  Jamaicenaia  has  a  jaw  high,  slightly  arcuate,  ends  attenuated;  no 
median  projection  to  cutting  edge ;  anterior  surface  with  13  decided  ribs, 
varying  in  size  and  irregularly  disposed,  but  denticulatlng  either  margin. 

Lingual  membrane  long  and  narrow;  teeth  about  41-1-41,  of  the  usual 
Helicina  type.  Centrals  with  the  base  of  attachment  longer  than  wide, 
and  lower  lateral  angles  greatly  developed ;  side  cusps  subobsolete,  side 
cutting  points  absent,  median  cusp  stout,  reaching  only  half  way  to  the 
lower  edge  of  the  base  of  attachment,  beyond  which  projects  slightly  the 
cutting  point,  whose  outer  lower  sides  are  somewhat  bulging.  Laterals 
same  as  centrals,  but  unsymmetrical  as  usual,  and  very  gradually  changing 
into  the  marginals.  The  latter  are  a  simple  modification  of  the  laterals, 
with  a  very  short,  blunt,  broad,  bluntly  bifid  cutting  point. 

Comparing  the  forms  of  jaw  and  lingual  teeth  with  those, 
especially  of  H.  aspera  (Amer.  Jour,  of  Conch.,  VI,  204, 
1870)  and  H.  discolor  (Proc.  Phila.  Acad.  Nat.  Sci.,  51,  pi. 
x,  fig.  1,  1874),  belonging  to  Thelidomus,  there  can  be  no 
doubt  as  to  the  correctness  of  placing  H.  Jamaicensia  in  that 
subgenus. 
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There  is  a  variety  of  II.  Jamaicensis,  notice  of  which  I 
have  not  seen  mentioned.  The  aperture  is  remarkably  pro- 
duced laterally,  the  columellar  margiu  is  oblique,  having  a 
very  broad  callus,  with  denticles  across  its  edge ;  in  one  of 
my  specimens  there  are  two,  and  in  another  three,  denticles. 
In  this  respect  the  species  shows  an  alliance  with  II.  aspera. 

This  variety  has  moreover,  usually,  a  small  tooth  on  the 
parietal  wall.  Ferussac's  figure  (Hist.,  t.  9  B,  fig.  10) 
shows  the  form  of  aperture  above  mentioned. 

The  other  form  of  the  species,  which  is  generally  smaller, 
has  a  much  less  oblique  columella,  without  the  broad  callus, 
and  the  aperture  is  more  oval  than  lunate. 

Helix  obliterata,  FGr.  (Eurycratera). 

In  the  description  of  this  species  (Fer.  Hist.,  342,  X. 
406,  pi.  Gl,  figs.  3-4)  the  habitat  quoted  is  Porto  Rico,  on 
the  authority  of  Mauge.  In  Chemn.,  ed.  2,  and  by  PfeifFer 
(Mod.  Hel.),  the  same  habitat  is  given. 

The  late  Mr.  R.  J.  Shuttleworth  (Dhig.  n.  Moll.,  45), 
referring  to  the  species,  says,  "ex  affinitatc  maxima  cum  //. 
angulata,  Fer.  verisimiliter  Portoricensis,  scd  nuperrime  non 
iuventa." 

Shuttleworth,  in  his  correspondence  with  me  in  1554-5, 
expressed  surprise  that  Blauner  had  not  found  //.  oblit- 
erata, and  some  doubt  as  to  its  specific  distinctness  from  //. 
angulata. 

v.  Martens  (Die  Heliceen,  ed.  2d,  147)  assigns,  but  I  do 
not  know  on  what  authority,  H.  angtustata  to  Haiti  and  Ja- 
maica, H.  obliterata  to  Haiti,  and  //.  angulata  to  Porto  Rico 
and  Jamaica,  but  most  certainly  ueither  the  first  nor  the  last 
occurs  in  Jamaica. 

Mr.  V.  P.  Parkhurst  lately  spent  a  few  days  in  Haiti,  at 
Port  au  Prince  and  its  immediate  northern  vicinity,  where 
he  found  not  only  specimens  (dead)  of  77.  bizonalis  (see 
ante  p.  81),  but  one  dead  specimen  of  //.  obliterata,  which 
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he  has  kindly  presented  to  me.  The  shell  is  destitute  of 
epidermis,  and  white,  without  any  trace  of  brown  bands. 
Deshayes  (in  Fer.  Hist.,  1.  c.)  mentions  that  the  bands  are 
on  the  epidermis  only,  on  removal  of  which  the  shell  is 
white. 

The  dimensions  of  my  specimen  are  as  follows:  Diam. 
maj.,  49  ;  mil).  35  mill.  ;  Alt.  20  mill. 

The  surface  of  //.  oblilerata  is  described  as  covered  with 
coarse  granulations,  of  //.  angulata,  with  numerous  stria?, 
but  the  nuclear  whorls  of  the  latter  and  the  strite  arc  finely 
granulated ;  this  character,  at  least  of  the  three  upper 
whorls,  is  distinctly  seen  in  young  specimens. 

I  am  disposed,  from  Mr.  Parkhurst's  discovery,  to  con- 
sider that  Haiti  may  be  the  true  habitat  of  //.  obliterata, 
presenting  another  illustration  of  the  remarkable  connection 
of  the  land  shell  fauna  of  Haiti  with  that  of  Porto  Rico  (see 
ante  p.  81-2).  With  respect  to  the  doubt  of  Shuttlcworth 
as  to  the  specific  difference  of  oblilerata  and  angulata,  1 
would  remark  that  the  latter  may  be  fairly  treated  as  a  geo- 
graphical variety  of  the  former,  as  may  H.  Luquillensis  of 
II.  Audebardi. 

Helioina  intusplicata,  Pfr. 

SYNONYMY. 

Helicina  intusplicata,  Pfr.,  Zool.  Proc,  p.  98,  1850. 
Ilelicina  intusplicata,  Sow.,  Thcs.,  Ill,  N.  37,  figs.  60-61, 
1866. 

Ilelicina  intusplicata,  Reeve,  Conch.  Icon.  N.  25,  pi.  iv, 
fig.  25,  1873. 

Ilelicina  Smilhiana,  Pfr.,  Malak.  Blat.,  p.  90,  1866. 

I  have  no  doubt  of  the  identity  of  H.  Smithiana  and  in- 
tusplicala;  of  the  latter  the  habitat  is  not  given  by  the 
authors  who  refer  to  it. 

H.  Smithiana  was  discovered  by  Mr.  Smith  (brother  of 
my  friend  Mr.  Sanderson  Smith)  on  Mount  Platon,  about 
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thirty  miles  northeast  from  Aux  Cayes,  and  I  sent  specimens 
to  Dr.  Pfeiffer,  who  described  it  in  1866. 

Mr.  V.  P.  Parkhurst,  during  his  late  visit  to  Haiti,  collected 
a  considerable  number  of  specimens  near  Port  au  Prince. 

The  aperture  of  //.  intusplicaia  is  described  as  K parti m 
obliqua,  semiovali-subtriangularis,  altior  quam  lata,  ad  colu- 
mellam  angulata  et  plica  intus  fere  ad  marginem  decurrente 
muuita,"of  II.  Smilhiana  as  "obliqua,  late  semiovalis,  juxta 
columellam  plica  approximata,  parallela  eanalieulata." 

Specimens  received  from  Messrs.  Smith  and  Parkhurst 
agi*ee  with  each  other,  slightly  varying  in  size  only,  and  with 
the  figures  of  Sowerby  and  Reeve. 

Helicina  Cumingiana,  Pfr. 

SYNONYMY. 

Helicina  Cumingiana,  Pfr.,  Proc.  Zool.  Soc,  p.  121, 
1848. 

Helicina  Cumingiana,  Chcmn.,  ed.  II,  Xo.  35,  taf.  6, 
figs.  13-14. 

Helicina  Cumingiana,  Pfr.,  Moil.  Pneu.,  I,  359,  1852. 
Helicina    Cumingii,    Sow.,   Thes.,    Ill,  N.   165,  figs. 
282-3,  1866. 

Helicina  Cumingii,  Reeve,  Conch.  Icon.,  N.  62,  pi.  viii, 
1873. 

I  am  indebted  to  Mr.  Parkhurst  for  one  dead  specimen, 
found  near  Port  au  Prince,  Haiti. 

Pfeiffer  was  ignorant  of  the  habitat,  but  by  Sowerby  and 
Reeve  this  species  is  assigned  to  St.  Domingo  under  the 
name  of  Cumingii,  the  latter  erroneously  referring  to  the 
Zool.  Proc.  of  1845. 

The  species  is  readily  identified  by  its  well  developed 
stria?,  subangular  periphery,  etc. 

Among  other  species,  also  collected  by  Mr.  Parkhu^t 
near  Port  au  Prince  and  in  its  vicinity,  were  Cyclotus  flocco- 
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aw,  Shuttl.,  Ct/dostomus  Aminensis,  Pfr.,  Chondropoma 
serraticosta,  Wcin.,  Ilelicina  rugona%  Pfr.,  and  Paivanay  Pfr., 
Helix  pubescens?  Pfr.,  crispata  and  indistincta,  Fer.,  cepa. 
Mull.,  Cylindrella  gracilicollis>  Fer.,  and  Macroceramus 
Klatteanus,  Bland. 

Species  not  yet  determined,  among  them  an  Oleacinay 
believed  to  be  new,  will  be  described  on  another  occasion. 

Helix  Ingersollii,  now  sp.  (Microphysa). 

T.  umbilicata.  discoidea,  tenuis,  translucida,  sublevls,  alba;  spira  plann, 
verttco,  subimmersa;  sutura  Impressa;  anfr.  54  convexfuscull,  lente  ac- 
rescentes,  ultimus  non  descendens,  infra  periphcriam  convexior;  umbili- 
cus feiv  1  mill,  latus;  apertura  subverticalls,  altior  quam  lata,  lunaris; 
perist.  simplex,  acutum,  marginibus  remotis,  columellari  brevissirae  pa- 
tente,  basali  subsinuato. 

Shell  umbilicated,  discoidal,  thin,  translucid,  nearly  smooth,  white; 
spire  flat,  summit  sublmmersed;  suture  impressed;  whorls  54  rather  con- 
vex, slowly  Increasing,  the  last  not  descending,  more  convex  below  the 
periphery;  breadth  of  umbilicus  nearly  1  mill.;  aperture  subvertical, 
higher  than  broad,  lunate;  perist.  simple,  acute,  margins  remote,  columel- 
la margin  slightly  reflexed.  basal  margin  subsinuate. 

Diam.  raaj.  4;  miu.  3| ;  alt.  24  mill. 


Station  and  HabiUit.  Howardsville,  Baker's  Park,  9300 
ft.  above  the  sea,  abundant  in  wet  places  on  the  mountains ; 
not  uncommon  at  Cunningham  Gulch,  near  the  former  local- 
ity, clinging  to  the  almost  vertical  face  of  a  trachyte  cliff,  at 
an  elevation  of  about  11,000  feet;  the  finest  specimens  came 
from  this  spot ;  found  also  on  the  southern  slope  of  the  Sa- 
guache Mountains,  in  the  Las  Animas  and  La  Plata  valleys, 
in  the  same  stations  as  affected  by  Succinea. 
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The  dentition  of  this  species  is,  as  would  be  anticipated,  of  the  same 
type  as  the  allied  Cwcilianella  acicula  as  figured  by  Lehraaon  (Lebenden 
Schnecken  Stettins,  p.  128,  pi.  xlii,  flg.  43,  and  Sordclli,  1.  c,  flg.  26). 
The  jaw,  however,  has  no  appearance  of  the  "brace"  like  ribs  described 
In  that  species  by  Sordclli  (Atti  Soc.  Ital.  Sc.  Nat.,  xiii,  1870,  49,  pi.  I, 
fig.  25).  The  ribs  are  quite  like  those  figured  of  Helix  Lansingi  (Ann.* 
Lyc.  Nat.  Hist.  N.  Y.,  XI,  p.  75,  flg.  2  A)  although  they  are  narrower. 

For  a  figure  of  a  similar  type  of  dentition,  see  that  of  Stenogyra  hasta, 
Pfr.,  in  Proc.  Ac.  Nat.  Sc.  Phila.,  1875,  pi.  xx,  flg.  8. 


G.  Gundlachi  is  widely  distributed;  it  occurs  in  Cuba, 
Jamaica,  Haiti,  St.  Thomas,  St.  Martin  and  Barbados.  A 
closely  allied,  if  not  identical,  species,  has  recently  been 
collected  by  M.  Marie  in  Guadeloupe. 
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XVII. — Notes  on  Ceraurus  pleurexanthemus,  Green.* 

By  C  D.  WALCOTT. 
Rcail  June  7th,  1875. 

The  writer  has  had  the  opportunity,  by  his  residence  at 
the  type-locality  of  the  Trenton  Limestone,  to  make  some 
investigations  upon  the  structure  and  habits  of  the  trilohites 
of  that  interesting  horizon.  The  results  of  these  observa- 
tions and  studies,  ho  hopes  to  present  from  time  to  time,  as 
they  shall  become  sufficiently  definite  to  call  for  permanent 
record. 

In  the  present  article,  it  is  proposed  to  consider  certain 
facts  of  occurrence,  which  seem  to  bear  upon  the  habits  and 
mode  of  life  of  one  of  the  principal  species  of  the  Trenton 
rocks,  Ceraurus  pleurexanthemus.  Asaphus  and  other  gen- 
era are  referred  to  here,  only  as  giving  additional  evidence 
on  the  points  involved. 

Ceraurus  pleurexanthemus  is  one  of  the  most  character- 
istic trilohites  of  the  Trenton  Limestone,  in  numbers  and 
distribution  exceeded  only  by  Asaphus  gigas,  A.  megistos, 
and  Calymene  senaria.  It  has  a  wide  geographical,  as  well 
as  vertical,  range.  Entire  specimens,  however,  are  rare  in 
most  localities,  the  head  and  the  hypostoma  being  the  parts 
usually  found.  At  Trenton  Falls,  N.  Y.,  in  the  upper  third 
of  the  limestone,  the  separated  heads  are  found  in  immense 
numbers ;  in  many  places,  the  surface  of  the  rock  is  nearly 
covered  with  them,  while  only  an  occasional  pygidium  or 
portion  of  the  thorax  is  seen. 

About  twenty-seven  feet  below  the  coarse  crystalline  lime- 

•The  genus  Ceraurus  (Green,  18.T2,  Monograph,  p.  81)  was  founded  upon  specimens 
not  clearly  showing  all  the  characteristics  of  the  gen  US,  as  subsequently  known.  The 
description,  however,  was  sufficiently  accurate  for  the  ready  identification  of  tlio 
genus,  and  of  the  species,  C.  pleurexanthemus.  The  nuinc  should  therefore  stand ;  and 
Chtirurus  of  Bcyrirh  (1840),  must  be  regarded  as  a  synonym ;  since  the  objection  raised 
to  (ireen's  figure,  on  the  ground  of  its  indisiinctm-ss.  is  not  tenable.  The  use  of  Chei- 
runts  by  authors  is  not  allowable,  under  the  rule  as  to  priority  of  date  adopted  by  the 
British  Association  for  the  Advancement  of  Science,  twelfth  meeting,  1812. 

November,  1875.  12  Ann.  Lyc  Nat.  Hist.,  Vol.  xi. 
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stone  that  caps  the  upper  portion  of  the  ravine  at  Trenton 
Falls,  there  is  a  thick  layer  of  uneven  gray  limestone ;  upon 
this  rests  a  thin  layer  of  shale  anil  clay,  varying  from  a 
quarter  of  an  inch  to  an  inch  in  thickness.  This  was  the 
sea-bed  where  the  remains  of  trilobites,  crinoids,  and  other 
forms  of  animal  life  lay  when  buried  by  the  overlying  de- 
posit, which  now  is  a  thin  layer  of  bluish-gray  limestone, 
one  to  two  inches  thick.  Attached  to  the  under  surface  of 
this  layer,  the  following  species  of  fossils  have  been  found  : 

Slenopora  fibrosa*  8.  lycoperdon,  Ptilodictya  acuta,  P. 
recta,  Aulopora  arachnoidea,  Sielltpora  antheloidea ,  jStictopora 
elegantula,  Alecto  injlata,  Inlricaria  reticulata,  three  species 
of  Jfelerocrinus,  two  of  Glyptocrinus,  one  each  of  Anomalo- 
cystites  and  Glyptocy Mites,  one  of  Stenaster,  Lingula  quad- 
rata,  Trematis  filosa,  Trematis  n.  s.,  Leptozna  sericea,  titro- 
phomena  alter  nata,  Orthis  testudinaria,  O.  lynx,  Phynchonella 
recur  ci  rostra,  Crania  Trentonensis,  Conularia  Trentonensis, 
Asaphus  giyas,  Calymene  senaria,  Ceraurus pleurexanthemus, 
Acidaspis  Trentonensis,  Acidaspis  n.  s.,  Proetus  jmrvius- 
culus,  Phacops  callicephalus,  Dahnanites. 

These  fossils  are  generally  found  in  groups  of  associated 
species,  but  often  commingled,  so  that  trilobites,  crinoids, 
cystids,  brachiopods,  and  bryozoans  occur  on  the  same  slab  of 
stone.  The  prevailing  and  characteristic  fossil  is  Ceraurus 
pleurexanthemus.  Individuals'  from  three-sixteenths  of  an 
inch  to  two  inches  in  length,  are  scattered  over  the  surface, 
often  to  the  exclusion  of  all  other  fossils.  In  a  space  thirty 
by  forty  feet,  32G  entire  specimens  were  sceu.  Of  this 
number,  and  of  many  seen  before,  a  record  was  kept ;  eight 
lay  with  the  dorsal  surface  up ;  the  remainder  were  on  their 
backs,  attached  by  the  ventral  surface  of  the  dorsal  shell  to 
the  under  side  of  the  layer.  The  view  that  this  was  the 
natural  position  of  the  trilobite  is  sustained  by  the  following 
considerations  :  — 

1.  Individuals  of  all  stages  of  growth  are  preserved  en- 
tire ;  which  would  not  have  been  the  case,  had  they  been 
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subjected  to  the  action  of  the  water  in  drifting  them  into  the 
position  found.  The  thorax  is  easily  dismembered  and 
broken,  and  conld  not  have  withstood  such  transportation. 

2.  Very  few  fragments  are  found,  and  when  consisting  of 
the  head  or  pygidinm,  they  have  the  dorsal  surface  down. 

3.  Upon  all  uneven  layers,  and  those  showing  the  action 
of  strong  currents,  and  holding  coarser  fossils,  the  trilobites 
are  distorted  and  broken  np. 

4.  When  found  upon  smooth  layers  above  the  Ceranrus 
layer,  they  are  invariably  back-down.  Fine  specimens  show- 
ing the  interior  of  the  shell,  are  obtained  from  the  upper 
surface  of  several  layers. 

5.  The  drifting  of  the  shell  into  the  position  found,  would 
not  probably  have  taken  place,  as  the  shell  is  nearly  flat. 
Asaphus  might,  from  its  boat-like  shape,  assume  such  a  posi- 
tion ;  but  a  force  sufficient  to  place  a  trilobito  like  Ceranrus 
upon  its  back,  if  the  natural  position  when  living  was  the 
reverse,  would  not  have  left  the  bryozoans  and  crinoids  as 
they  grew,  without  breaking  the  more  delicate  portions, 
which  are  often  like  flue  hairs  of  stone,  lying  loosely  in  the 
imbedding  clay,  and  breaking  at  the  slightest  touch. 

G.  The  trilobites  never  have  shells  or  corals  drifted  into 
them,  or  lying  on  them,  when  upon  the  upper  surface  of  the 
layers.  Occasionally  a  coral  encrusts  the  upper  surface,  and 
frequently  a  coral  (Slenopoia  lycqperdon)  has  taken  the 
interior  or  ventral  surface  as  a  base  for  its  growth,  showing 
clearly  that  the  shell  had  assumed  the  inverted  position  prior 
to  the  growth  of  the  coral. 

Forty  specimens  of  Acidaspis  Trentonensis  were  associ- 
ated with  the  Ceranrus, —  every  individual  upon  its  back. 
Cahjmene  senaria,  when  not  coiled  (numerous),  Proelus par- 
viusculus,  Asaphus  gigas  (one  only),  and  Dalmanites,  were 
uniformly  back  down. 

Upon  the  upper  surface  of  the  Ceranrus  layer,  a  layer  of 
clayey  shale  was  deposited,  giving  the  same  conditions  as 
below  the  Ceraurus  layer.    Attached  to  the  under  surface  of 


Digitized  by  Google 


158  Notes  on  Ceraurus  pleurexanlhemns. 

the  succeeding  layer,  or  imbedded  in  the  clayey  shale,  were 
bryozoans,  cystids,  crinoids,  braehiopods,  and  trilobites  of 
the  following  genera: — Ceraurus,  Acidaspis,  Calymene, 
PJiacopsy  and  Spherocoryphe.  The  trilobites,  without  excep- 
tion, were  back-down.  In  the  succeeding  layer,  which  is  six 
inches  thick,  many  of  Asaphus  gigas  and  A.  megistos  have 
been  found,  scattered  through  the  lower  three  inches  of  its 
thickness.  Of  seventy-five  noted,  thirty  were  back-down, 
twenty-nine  presented  the  dorsal  surface  up,  sixteen  were  in 
various  positions,  coiled,  perpendicular  to  the  layer,  and 
edgeways.  The  succeeding  five  feet  of  the  stratum  is  of  the 
same  nature  as  that  below.  Fossils  are  rare,  especially 
trilobites.  Above  this,  the  coarse  earthy  limestone  extends 
to  the  thick  crystalline  strata. 

Prof.  Burmeister,  in  his  "Organization  of  Trilobites,"* 
gives  the  following  among  other  conclusions,  as  the  result 
of  comparison  of  the  trilobites  with  the  recent  crustacea. 

1.  That  these  animals  moved  only  by  swimming;  that 
they  remained  close  beneath  the  surface  of  the  water;  and 
that  they  certainly  did  not  creep  about  at  the  bottom. 

2.  That  they  swam  in  an  inverted  position,  the  belly  up- 
wards, the  back  downwards,  and  that  they  made  use  of  their 
power  of  rolling  themselves  into  a  ball,  as  a  defence  against 
attacks  from  above. 

4.  That  they  most  probably  did  not  inhabit  the  open  seas, 
but  the  vicinities  of  coasts,  in  shallow  water ;  and  that  they 
here  lived  gregariously  in  vast  numbers,  chiefly  of  one  spe- 
cies. 

If  the  first  and  second  conclusions  arc  correct,  we  should 
look  in  a  quiet,  undisturbed  deposit  for  evidence  as  to  the 
position  of  the  trilobites  while  living,  by  their  position  when 
buried  in  the  sediment  after  death.  As  before  stated,  the 
conditions  are  such  in  the  species  mentioned,  as  to  preclude 
the  idea  of  their  arrangement  by  other  causes  than  the  nat- 


*  i'ago  52,  conclusions  1,  %  i. 
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oral  position  of  the  living  animal,  which  must,  therefore,  have 
been  with  the  back  downward. 

The  Asaphus  is  more  frequently  broken  ;  but  the  finest  and 
most  perfectly  preserved  specimens,  with  but  few  exceptions, 
are  found  on  their  backs. 

That  portion  of  the  fourth  conclusion  in  reference  to  trilo- 
bites  living  gregariously  in  vast  numbers,  is  true  of  Ceraurus 
pleurexanthemus,  Amphus  gigas,  aud  A.  megistos,  as  found 
in  the  stratum  mentioned. 

JVbte.  To  October  lOth,  1875, 1160  specimens  of  Ceraurus 
pleurexanthemus  have  been  noted  on  the  under  surface  of  the 
thin  layer  ("Ceraurus  layer").  Of  these  1110  lay  on  their 
backs ;  while-  but  fifty  presented  the  dorsal  surface  up. 
Forty-five  of  these  fifty  were  very  small,  the  remaining 
five  of  medium  size. 


XVIII. — Desci'iplion  of  the  Interior  Surface  of  the  Dorsal 
Shell  if  Ceraurus  pleurexanthemus,  Green. 

BT  c.  d.  walcott. 

Read  Juno  7, 1875. 

This  interesting  species,  which  has  been  referred  to  in  the 
preceding  pages,  has  already  heen  described  by  earlier  writ- 
ers,* as  regards  the  general  features  of  its  structure  and  the 
outer  surface  of  its  shell.  In  this  article,  therefore,  I  shall 
omit  all  detailed  reference  to  any  of  these  points,  and  con- 
fine the  description,  as  closely  as  may  be,  to  the  inner,  or 
ventral,  surface  of  the  dorsal  shell.    This  description  is  de- 


♦  Green.  Monograph  of  Tnlobitcs,  18J2,  page  84.  Ilg.  X.  Uall,  Palasoutology  N\  Y., 
vol.  I,  page  242.- 
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6igned  to  be  compared  with  the  several 

which  have  been  drawn  from  the  combined  evidence  obtained 

by  the  examination  of  numerous  specimens. 

It  should  be  borne  in  mind,  that  as  the  shell,  in  the  fol- 
lowing description,  is  supposed  to  be  placed  back-downward, 
as  shown  in  figure  B,  Plate  XI,  the  words  upper  and  under, 
etc.,  when  used  in  this  article,  are  to  be  taken  in  their  strict 
sense,  sis  compared  with  figure  B,  and  not  in  the  sense  that 
they  usually  have,  when  a  trilobite  is  placed  with  its  back 
uppermost. 

Hkad.  Anterior,  lateral,  and  free  posterior  margins  bordered  by  a 
"  doublure."  Glabellar  depression,  concave,  longer  than  broad,  narrowed 
posteriorly ;  anterior  margin  a  scml-lunate  curve,  to  which  the  hypostoraa 
is  attached  by  a  suture  (hypostomatic*  suture);  from  the  extremities  of 
this  suture,  lateral  ridges  extend  to  the  posterior  lateral  margins  of  the 
central  neck  depression.  Four  short  processes  project  obliquely  back- 
ward from  each  ridge  into  the  glabellar  depression.  The  four  anterior 
processes  are  rudimentary  and  concealed  by  the  hypostoma.  The  four 
posterior  processes  have  rounded  knob-like  tubercles  upon  their  upper 
extremities;  the  posterior  pair  attached  opposite  the  inner  posterior 
angles  of  the  occipital  depressions.  A  low  arching  ridge  separates  the 
glabellar  and  neck  depressions. 

The  occipital  depressions  include  the  spaces  within  the  "doublure," 
glabellar  ridges,  and  neck  depression.  Occipital  cavity  in  the  anterior 
lateral  third.    Glabellar  and  occipital  depressions  finely  punctate. 

The  neck  depression  extends  laterally  as  shallow  grooves  under  the 
"  doublure,"  deepest  towards  the  central  depression.  Central  depression 
a  concave  groove,  the  posterior  margin  reflected  upward  and  forward, 
terminating  in  a  thin  edge,  which  articulates  with  the  articular  fold  of  the 
first  thoracic  segment. 

The  facial  sutures  arise  a  little  on  each  side  of  the  centre  of  the  posterior 
margin  of  the  frontal  "doublure,  pass  forward  crossing  the  "doublure," 
and  curve  under  its  anterior  margin,  thence  obliquely  backward  to  the 
anterior  margin  of  the  occipital  cavities,  then  into  those,  describing  a 
curve  around  their  anterior  lateral  bases,  and  passing  out  at  their  pos- 
terior lateral  margins;  thence  they  extend  obliquely  outward  and  back- 
ward to  the  lateral  margins  of  the  cephalic  shield  at  their  posterior  third, 
obliquely  cut  the  "doublure,"  and  terminate  at  its  inner  margin,  at  the 
posterior  lateral  angles  of  the  occipital  depressions. 

Hypostoma  subovate,  with  wing-like  extensions  of  the  anterior  lateral 
margins;  central  convex  portion  surrounded  by  a  sinus,  and  an  elevated 
margin ;  this  margin,  at  the  anterior  half,  widens,  and  forms  a  slightly  ele- 
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vnted  projecting  surface ;  outer  surface  granulated.  Interior  concave,  the 
margin  a  reflected  edge  or  doublure."  Anterior  margin  a  semi-lunate 
curve,  attached  to  the  anterior  niarglu  of  the  glabellar  depression  by  the 
hypostomatic  suture. 

Thorax.  Each  segment  may  be  divided  into  three  parts,  viz.:  1, 
Axial  groove;  2,  Thoracic  pleura);  3,  Free  pleura;.  The  axial  groove 
consists  of  the  axial  ring,  anterior  "articular  fold,"  and  a  reflexed  pos- 
terior articular  margin.  The  "  articular  fold  "  rests  upon  the  thin  edge  of 
the  reflected  posterior  articular  margin  of  the  next  anterior  segment. 
The  anterior  margin  of  the  "articular  fold"  describes  a  curve  from  the 
anterior  lateral  extremities  of  the  axial  ring,  forward  into  the  axial 
groove,  nearly  concealing  the  preceding  axial  ring.  The  anterior  margin 
of  the  axial  ring  is  thickened,  as  a  base  for  the  artic  ular  fold,  and  also  as 
the  base  of  a  pair  of  processes  extending  from  the  lateral  extremities 
obliquely  backward  one-fourth  the  distance  across  the  axial  groove.  Each 
process  is  a  plate-llkc  projection,  surmounted  at  its  upper  extremity  by 
a  small  knob-like  elevation. 

Thoracic  pleura  of  each  segment  divided  by  diagonal  ridges  into  two 
triangular  depressions  upon  each  pleura,  separated  from  the  axial  groove 
and  circular  cavities,  by  short  transverse  ridges.  Circular  cavities  situ- 
ated between  the  triangular  depressions  and  the  free  pleura; ;  they  are 
deeper  than  the  triangular  depressions.  Anterior  and  posterior  margins 
of  the  pleura;  parallel. 

The  free  pleura?  curve  outward  and  backward,  terminating  in  falcate 
extremities.  The  hollow  Interior  of  eaeh  opens  into  the  thoracic  cavity 
at  the  inner  extremity,  which  has  upou  its  upper  margin  a  crescent- 
shaped  surface  or  slight  sulcus.    The  whole  thorax  narrows  posteriorly. 

Pygidium  semicircular,  concave,  and  surrounded  by  a  strong  "doub- 
lure," which  has  a  smooth  subcrescentifonn  surface  upon  each  anterior 
lateral  margin.  Anterior  lateral  margins  parallel  to  those  of  the  posterior 
segment  of  the  thorax.  The  articular  fold  rests  upon  the  axial  ring  of 
the  posterior  segment.  The  pygidium  is  composed  of  four  anchyloscd 
segments;  the  anterior  one,  penetrating  the  "doublure"  and  lateral  mar- 
gins, is  produced  into  long  curved  spines.  Four  pair  of  axial  processes 
project  into  the  axial  depression;  the  anterior  pair  well  developed,  the 
posterior  pair  as  rudimentary  tubercles  under  the  "  doublure."  Upon  the 
posterior  surface  of  the  anterior  anchyloscd  segment,  there  are  two 
minute  oval  openings,  one  on  each  side  of  the  median  Hue,  the  longer 
axis  extending  obliquely  upward  and  backward. 

Formation  and  locality,  tipper  third  of  the  Trenton  Lime- 
stone, Trenton  Falls,  Oneida  Co.,  X.  Y. 
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EXPLANATION  OF  PLATE  XI. 

Figure  A.  Section  of  thorax  at  fourth  segment ;  enlarged  to  two  diame- 
ters. 
a.  Axial  groove. 
bh.  Axial  processes. 

cc.  Thoracic  pleura;  and  triangular  depressions. 
dd.  Circular  cavities. 
e.e.  Free  pleura;. 

gg.  Inner  extremities  of  thoracic  pleura;. 

Figure  B.  Iuterior  of  the  dorsal  shell ;  enlarged  to  two  diameters. 

1.  Ilypostomatic  suture. 

2.  Hypostoma. 

3.  "Doublure." 

4.  Occipital  depression. 

5.  Occipital  cavity. 

•6,  7.  Facial  sutures  cutting  "doublure." 

8.  Glabellar  depressions  and  processes. 

9.  Neck  depression. 
10.  Spines  of  the  head, 
a.  Axial  groove. 

iib.  Axial  processes. 

cc.  Triangular  depressions. 
dd.  Circular  cavities. 

ee.  Free  pleurre. 

/.  Crescent  shaped  surface  on  free  pleura?, 
ro.  Elevated  margin  of  the  hypostoma. 
it.  Axial  processes. 

s.  Smooth  crescent-shaped  surface  on  "  doublure." 

t.  Pygidium. 

z.  Oval  openings. 

z.  "Doublure." 

Figure  C.  Longitudinal  section  at  median  line;  enlarged  to  two  diame- 
ters. 

1.  Hypostomatic  suture. 

2.  Hypostoma. 

3.  "  Doublure." 

4.  Head. 

5.  Thorax. 

6.  Pygidium. 

Figure  D.  Section  of  segment  at  median  line;  enlarged  to  Ave  diameters. 

1.  Posterior  reflected  articular  margin. 

2.  Outer  surface  of  segment. 

3.  Union  of  articular  fold  and  axial  ring. 

4.  Articular  fold. 
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XIX. —  Description  of  a  New  Species  of  Jay  of  the  Genus 
Cyanocitta ;  also  of  a  supposed  New  Species  of 
the  Genus  Cyanocorax. 

Br  GEORGE  N.  LAWRENCE. 
Rea*l  October  11,  1873. 

Cyanocitta  pulchra. 

A  narrow  band  on  the  front  next  the  bill,  the  lores,  the  sides  of  the 
head  and  the  chin  are  deep  black;  entire  crown  and  occiput  silvery  bluish- 
white  ;  a  band  of  bright  ultraminc  blue  crosses  the  hind  neck,  becoming 
deeper  In  color  and  gradually  merging  into  the  smoky  black  of  the  upper 
part  of  the  back,  where  it  Inclines  to  brownish,  the  lower  part  of  the  back 
and  upper  tail  coverts  are  deep  cobalt  blue;  wings  and  tall  of  a  rich  co- 
balt blue,  brighter  than  the  color  of  the  body;  the  under  surface  of  the 
wings  and  tail  glossy  black;  throat  cobalt  blue,  breast  and  sides  of  the 
neck  smoky  black,  abdomen  and  sides  dark  cobalt  blue  like  the  back, 
under  tail  coverts  smoky  black  ending  with  cobalt  blue,  thighs  smoky 
brown  washed  with  blue;  bill  and  feet  black. 

Length,  11  In.;  wing,  5J;  tall,  5£ ;  bill,  lj;  tarsus,  l£. 

Habitat.    Ecuador,  Quito.    Type  in  my  collection. 

Remarks.  Compared  with  C.  armillata  it  is  shorter  and 
proportionally  stouter,  the  bill  very  much  stronger  and  the 
tail  not  so  long;  it  cannot  be  mistaken  for  that  species  as 
they  differ  throughout  in  color  and  markings.  In  C.  armil- 
lata the  vertex,  occiput  and  nucha  are  of  a  light  blue,  which 
merges  into  the  fine  dark  ultramarine  blue  of  the  back; 
whereas  in  the  new  species,  the  silvery  bluish-white  of  the 
head,  is  separated  from  the  smoky  black  back,  by  a  rather 
narrow  band  of  blue ;  the  throat  patch  in  C.  armillata  is  of 
a  clear  ultramarino  blue,  strongly  defined  and  separated  from 
the  darker  blue  of  the  under  parts  by  a  blsick  collar ;  in  the 
new  species  the  throat  mark  is  rather  dull  in  color  and 
without  any  collar  below  it.  It  is  unlike  any  species  which 
I  can  find  described,  and  I  compare  it  with  C.  armillata  that 
its  characteristics  may  be  more  clearly  elucidated. 
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Cyanooorax  ? 

Male.  Fore  part  of  the  head  as  far  as  upon  a  line  with  the  middle  of 
the  eye,  sides  of  the  head  and  of  the  neck,  throat  and  upper  part  of  the 
breast,  deep  black;  moustache,  a  spot  over  the  hind  part  of  the  eye,  the 
central  portion  of  the  upper  and  lower  eye  lids,  and  a  mark  from  the 
lower  eye  lid  to  the  moustache,  white;  occiput,  nucha  and  under  plumage, 
pure  white;  back,  wings  and  two  central  tail  feathers  dark  cobalt  blue, 
all  the  other  tail  feathers  and  the  ends  of  the  two  middle  ones  are  pure 
white,  the  under  surface  of  the  two  middle  tail  feathers  is  deep  black; 
the  outer  webs  of  the  primaries  arc  of  a  dull  rather  light  blue  for  about 
half  their  length,  the  color  of  the  terminal  portion  of  the  webs  still  paler 
and  of  a  greenish  shade;  inner  webs  of  the  quills  black,  on  their  under 
surface  the  quill  feathers  are  of  a  dark  silvery-gray  :  the  concealed  parts 
of  the  feathers  of  the  back  are  largely  pure  white,  on  the  rump  the  ends 
of  the  feathers  only  are  blue ;  "  eyes  yellow ;"  bill,  tarsi  aud  toes,  black. 

Length,  124  in.;  wing,  5$;  tail,  6;  bill,  U;  tarsus,  \\. 

Habitat.    North  Peru,  Pacasmayo  and  Tieapa,  Oct.,  1874. 

Remarks.  This  species  belongs  to  the  group  represented 
by  C.  cayanus,  but  differs  in  being  smaller,  with  the  back 
very  differently  colored,  and  in  having  all  the  tail  feathers 
pure  white  except  the  two  central  ones,  whereas  in  C.  cay- 
anus  all  the  tail  feathers  are  more  or  less  blue  on  their  basal 
portions,  the  ends  only  white. 

I  find  but  two  species  of  this  genus  described  as  having 
the  tail  feathers  white,  with  the  exception  of  the  two  middle 
ones;  these  are,  Cyanocorax  mystacalis,  Geoff.  Mag.  de 
Zool.,  1835;  and  C.  uroleucus,  Heine  Jour,  fur  Orn.,  1860, 
p.  115. 

C.  mystacalis  is  admitted  as  a  valid  species  by  G.  R.  Gray, 
Hand  List  11,  p.  5,  and  Sclater  and  Salvin,  Nomenelator, 
p.  39.  It  is  referred  to  C.  cayanus  by  Bonaparte,  Cons. 
Av.  1,  p.  379;  Cab.  et  Hein.  Mus.  Hein.  1,  p.  224;  Heine, 
Jour,  fur  Orn.  1860,  p.  116,  and  Schlcgel  Mus.  des  Pays 
13as,  Liv.  9,  p.  51.  According  to  its  description,  the  tail  is 
white  with  the  exception  of  the  two  middle  feathers;  this 
seems  to  debar  it  from  being  considered  identical  with  C. 
cayanus. 
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From  C.  mystacalis  the  bird  under  examination  appears 
to  differ,  as  follows:  in  having  no  tendency  to  bluish  reflec- 
tions on  the  top  of  the  head,  and  the  feathers  of  the  back, 
rump,  smaller  wing  coverts  aud  scapularies,  being  uniform 
in  color,  and  without  grayish  margins,  a6  is  stated  to  be  the 
case  in  C.  mystacalis.  The  upper  plumage  of  C.  mystacalis 
is  given  as  "  bleu  clair."  The  shades  of  blue  being  so  va- 
rious it  is  sometimes  difficult  to  understand  satisfactorily  the 
color  intended  by  the  description,  aud  among  the  Jays  one  of 
the  most  distinguishing  characters,  is  that  of  the  different 
shades  of  this  color,  especially  in  the  group  now  under  dis- 
cussion, in  which  the  pattern  of  coloration  is  much  the  same. 
Iu  my  bird  the  back,  wings  and  middle  tail  feathers  are  of  a 
uniform  dark  cobalt  blue.  The  tail  of  C.  mystacalis  is  stated 
to  be  4£  inches  long,  and  the  two  middle  feathers  to  have 
one-quarter  their  length  at  the  end  white,  and  at  the  extreme 
end  a  small  spot  of  bluish-black ;  in  the  present  bird  the 
tail  is  6  inches  long,  with  the  white  ends  of  the  central 
feathers  rather  less  than  one-sixth  their  length  iu  extent,  and 
immaculate.  The  inner  wTebs  of  the  quills  are  given  as 
brown  in  C.  mystacalis,  in  the  bird  before  me  they  are  black. 
These  differences  seem  sufficient,  I  think,  to  show  the  two  to 
be  possibly  distinct  species. 

C.  uroleucus  Heine,  I  have  not  seen  recognized  by  any 
■writer  as  a  good  species,  it  is  noticed  by  Gray  (Hand  List, 
11,  p.  5)  and  referred  to  C.  mystacalis,  Geoff.;  to  which 
species  he  also  refers  O.  belhis  Schlegcl,  Mus.  des  Pays  Bas 
Liv.  9,  p.  50.  This  last  Schlegel  describes  as  having  the 
basal  portions  of  all  the  tail  feathers  more  or  less  blue,  and 
therefore  it  is  unlike  C.  mystacalis. 

Judging  from  the  description  of  C.  bellus,  it  seems  to  me 
to  be  entitled  to  a  distinct  position,  for  with  the  cobalt  blue 
back  iu  connection  with  the  markings  of  the  tail,  it  appears 
to  differ  from  all  other  species. 

C.  uroleucus  is  described  as  having  the  quills  and  wing 
coverts  "fuscis"  broadly  margined  with  blue — this  does  not 
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apply  well  to  the  specimen  before  me,  as  the  wing  coverts 
are  blue,  uniform  in  color  with  the  back,  the  quills  are  black 
on  the  inner  webs  and  blue  on  the  outer;  the  under  surface 
of  the  middle  tail  feathers  is  also  given  as  "fuscis,"  in  my 
bird  the  color  is  deep  black.  The  color  given  of  the  upper 
plumage  is  "ca?ruleus."  In  size  it  is  stilted  to  be  larger  than 
O.  cayanus,  my  bird  is  smaller  than  that  species.  In  neither 
C.  mystacalis  nor  C.  uroleucus  is  there  any  allusion  to  the 
feathers  of  the  back  having  pure  white  bases  as  in  my  bird. 

Mr.  Gray  may  be  correct  in  considering  C.  uroleucus  the 
same  as  C.  mystacalis,  and  the  bird  I  have  described  may  be 
the  same  also,  but  the  differences  pointed  out  seem  sufficient 
for  its  separation,  and  should  it  prove  to  be  distinct,  I  pro- 
pose to  name  it  after  my  friend  Prof.  James  Orton,  it  would 
then  stand  as  Cyanocorax  Ortoni. 

There  are  two  specimens  of  this  handsome  species,  in  a 
small  colleotion  from  Northern  Peru  ;  these  were  lately  re- 
ceived by  Prof.  Orton  of  Vassar  College,  Poughkeepsic,  aud 
sent  to  me  for  determination. 

It  is  much  to  be  desired  that  the  t}'pes  of  C  mystacalis, 
C.  uroleucus  and  C.  bellus,  may  be  carefully  examined,  and 
their  status  more  satisfactorily  determined. 


XX.   On  the  Genitalia,  Jaw  and  Lingual  Dentition  of  cer- 
tain yecies  of  Pulmonata. 

nv  w.  g.  binnet. 

[With  ft  Note  on  the  Classification  of  the  Achatinellai,  by  Thomas  Bland.] 

Head  October  II,  1875. 

In  the  following  pages  I  have  not  considered  it  necessary 
to  otFer  a  full  description  of  the  dentition  in  cases  where  a 
figuYe  is  given.    In  the  Proceedings  of  the  Academy  of 
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Natural  Sciences  of  Philadelphia,  1875,  p.  145,  full  expla- 
nation will  he  found  of  the  terms  I  use.  In  the  plates,  I 
have  endeavored  to  give  a  perfect  idea  of  the  several  forms 
of  teeth  on  each  lingual  membrane  by  figuring  the  central 
with  the  first  lateral  tooth,  the  transition  from  lateral  to  mar- 
ginal teeth,  and  a  decided  marginal,  usually  the  last.  The 
position  of  each  tooth  from  the  median  line  is  indicated  on 
the  plates  by  numerals.  The  plates  must,  however,  be 
studied  with  the  text.  It  will  be  seen  that  the  cutting  points 
of  the  teeth  are  shaded.  I  have  not,  also,  considered  it 
necessary  fully  to  describe  the  genitalia  in  cases  where  I  have 
given  a  figure  of  the  system.  I  have  rather  confined  myself 
to  pointing  out  the  characteristic  feature  of  each.  In  the 
lettering  of  the  plates,  I  have  not  deemed  it  important  to 
indicate  the  testicle,  epididymis,  accessory  gland,  prostate, 
vas  deferens,  ovary  or  oviduct,  as  those  organs  cannot  fail  to 
be  recognized.  I  have,  however,  indicated  the  penis  sac, 
retractor  of  same,  genital  bladder  with  its  duct,  and  any 
accessory  organs  that  may  occur.  As  in  my  former  publica- 
tions, I  apply  the  terms  ovary  and  testicle  as  does  Dr.  Leidy 
in  the  first  volume  of  "Terrestrial  Mollusks  of  the  United 
States." 

Glandina  truncata,  Soy. 

On  plate  xiv,  flg.  F,  I  have  giveu  a  figure  of  the  central  tooth  of  this 
species  which  is  more  accurate  than  that  given  in  Proc.  Phila.  A.  N.  S., 
1S75,  pi.  i,  flg.  1.  It  will  be  seen  to  agree  with  the  tlgurc  of  Morse  (lb. 
p.  15C,  flg.  2)  as  regards  the  presence  of  a  distinct  cusp.  The  figure  was 
drawn  from  the  lingual  membrane  of  a  large  Florida  specimen. 

It  will  be  of  interest  to  note  here  that  the  largest  speci- 
mens of  Glandina  found  by  me  near  St.  Augustine,  were  in 
the  centre  of  the  clumps  of  large,  coarse  grass  covering  the 
marshes  at  the  edge  of  Matansas  River.  Mr.  Say  also 
speaks  of  finding  the  largest  specimens  in  the  marshes  imme- 
diately behind  the  sand  hills  of  the  coast. 


Digitized  by  Google 


108       Jaw  and  Lingual  Dentition  of  Puhnonala. 


Nanina  radians,  Pfr.  (Microcystis). 
Rarotonga  Isl.,  Mr.  A.  Garrett. 

Plate  xvi,  fig.  I,  represents  one  central,  lateral  and  marginal  tooth. 
There  are  40-1-40  teeth,  8  being  perfectly  formed  laterals.  The  mar- 
ginals are  sometimes  trifld. 

For  the  identification  of  this  and  of  the  following  Society 
Island  species  I  am  indebted  to  Mr.  Garrett.  They  form  a 
part  of  an  extremely  interesting  collection  of  Society  Island 
land  shells,  preserved  in  spirits,  just  received  from  him, 
through  Dr.  W.  D.  Hartman  of  West  Chester,  Pa. 

Nanina  conula,  Pease. 
Island  of  Iluahine,  Mr.  A.  Garrett. 

Central  and  lateral  teeth  as  in  N.  radians,  Pfr.  (see  above).  Lateral 
teeth  seven  in  number.    Marginals  aculeate,  multifld,  very  numerous. 
The  species  is  viviparous. 

* 

Nanina  calculosa,  Gould. 
Island  of  Iluahine,  Mr.  A.  Garrett. 

Jaw  as  usual  in  the  geuus.  Lingual  membrane  long  and  narrow. 
Teeth  38-1-38.  Centrals  and  (7)  laterals  as  in  X.  radians  (see  above),  the 
latter,  however,  have  slightly  developed,  inner,  side  cutting  points.  First 
15  marginals  bifld,  the  balance  raultitld. 

The  species  is  viviparous. 

Trochomorpha  Cressida,  Gould. 
Island  of  Iluahine,  Mr.  A.  Garrett. 

Jaw  arched,  high;  ends  blunt;  cutting  margin  with  a  median  beak-like 
projection. 

Lingual  membrane  (pi.  xvi,  fig.  H.)  with  55-  1-55  teeth.  The  bifur- 
cation of  the  cutting  point  of  the  marginals  commences  in  the  11th  tooth. 
There  are  no  side  cusps  to  centrals  and  laterals,  which  have  a  long, 
narrow  base  of  attachment. 

I  tlgure  one  central,  one  lateral  and  one  marginal  tooth. 

Von  Martens  puts  the  species  iu  Discus,  a  subgenus  of  Xanina. 


Digitized  by  Google 


Jaic  and  Lingual  Dentition  of  Pulmonala.  169 


Zonites  cerinoideus,  Anthony. 
Charleston,  S.  C,  Mr.  W.  G.  Mazyck. 

The  animal  has  the  distinct  locomotive  disk  and  the  parallel  furrows 
above  the  margin  of  the  foot,  meeting  above  a  distinct,  caudal  mucus 
pore,  characteristic  of  the  genus.  It  has  also  a  dart  and  sac,  as  in  Z.  li- 
gerus. 

Jaw  as  usual  in  the  genus.  Lingual  membrane  (pi.  xili,  fig.  B), 
as  usual  In  the  genus.  (See  Proc.  Phila.  Ac.  Nat.  Sc.,  1875,  1G1).  Teeth 
34-1-34  with  9  perfect  laterals. 

Limax  montanus,  Ingersoll. 

(Report  on  Nat  Hist,  of  U.  8.  Geolog.  and  Geogr.  Survey  of  the  Territories, 

1874,  p.  130.) 

This  species  was  found  hy  Mr.  Ernest  Ingersoll,  in  the 
mouutains  of  Colorado,  at  "camps  9-11,  Blue  River  Val- 
ley," while  attached  to  the  Survey  of  the  Territories,  in  1874. 

The  animal  is  about  18  -  25  mill.  long.  It  presents  no  peculiar  external 
characters.  Its  color  is  brown,  with  mantle,  head,  tentacles  and  eye- 
peduncles  black:  bottom  of  foot  white.  On  opening  the  animal  I  found 
it  does  not  agree  in  dentition  with  L.  campestris,  the  only  native  species 
whose  presence  could  be  expected  there. 

The  jaw  is  as  usual  in  the  genus.  The  lingual  membrane  Is  long  and 
narrow.  Teeth  50-1-50  (pi.  xviii,  flg.  D),  arranged  as  usual  in  the 
genus  Limax.  The  central  teeth  have  decided  side  cusps  and  cutting 
points.  The  lateral  teeth  arc  like  the  centrals,  but  unsymmetrical  aud 
consequently  bicuspid ;  there  arc  about  1G  perfect  laterals.  The  marginals 
are  purely  aculeate  in  form,  are  arranged  as  usual  iu  the  genus  (see  Proc. 
A.  N.  S.  Phila  ,  1875,  172),  and  all  have  a  slightly  developed  side  spur, 
making  the  tooth  bicuspid. 

L.  canipestris  has  no  side  spur  to  its  inner  marginals,  though  it  has  such 
on  the  outer  ones.    Otherwise  the  dentition  is  about  the  same. 

In  its  genitalia  also,  this  species  is  nearly  allied  to  L.  campestris,  as 
will  be  seen  in  comparing  my  figure  (pi.  xii,  fig.  4),  with  that  of  Dr. 
Leidy  (Terr.  Moll.  U.  S.  pi.  ii,  flg.  G).  Limax  Inycrsolli,  however,  differs 
in  the  shape  of  its  genital  bladder  aud  the  shortness  of  the  duct. 

With  Limax  montanus  were  specimens  whose  dentition  (pi.  xvill, 
flg.  P),  differs  only  In  having  a  less  number  of  teeth,  34-1-84,  with  12 
perfect  laterals.  The  teeth  are  of  the  same  type  as  in  L.  montanus.  The 
animal  is  shorter,  by  about  one-half.  This  form  has  been  noticed  as  L. 
castaneus  by  Mr.  Ingersoll,  1.  c.  p.  131. 

In  dentition  and  genitalia  L.  montanus  differs  from  all  the  other  species, 
native  aud  introduced,  thus  far  koown  to  exist  iu  North  America. 
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Patula  Cumberland! ana,  Lea. 
Sewanee,  Tenn.  Dr.  Jno.  B.  Elliott. 

Jaw  of  the  same  type  as  in  P.  a'ternata  (see  Proc.  Ac.  Nat.  Sc.  Phila., 
1875,  177,  fig.  21).    There  are  coarse  vertical  striae. 

Lingual  membrane  (pi.  xv,  fig.  E)  long  and  narrow.  Teeth  of  same 
type  as  In  P.  solitaria,  alternata,  etc.  (see  same  reference,  178).  The 
centrals  and  laterals  have,  however,  a  much  shorter  median  cusp.  Side 
cusps  subobsolete,  nud  side  cutting  points  wanting  on  the  centrals  and 
first  two  laterals,  the  third  lateral  beginning  to  show  them;  the  outer 
laterals,  ns  the  seventh  lateral  etc  (see  plate),  have  them  well  developed. 
The  transition  to  marginals  is  very  gradual  and  Is  not  formed  by  the  bifur- 
cation of  the  inner  cutting  point,  which  remains  simple  to  the  extreme 
outer  edge.  The  smaller,  outer  cutting  point  is  sometimes  bifid  In  the 
outer  marginals.  These  last  are  usually  but  a  simple  modification  of  the 
laterals,  as  shown  (see  plate)  In  the  20th  and  30th  teeth. 

There  are  30-1-30  teeth,  with  hardly  13  laterals,  and  certainly  not  so 
many  absolutely  perfect  ones. 

In  P.  alternata  (see  as  above,  p.  180,  pi.  vli,  fig.  5)  there  arc  decided 
prominent  side  cusps  and  cutting  points  to  centrals  and  llrst  laterals.  The 
shape  of  the  centrals  and  first  laterals  also  in  alternata,  is  quite  different 
from  those  of  this  species. 

The  genitalia  agree  with  those  of  P.  alternata  figured  by  Dr.  Leidy,  in 
Terr.  Moll.  U.  S.,  I.  pi.  vii,  fig.  2,  excepting,  perhaps,  that  in  Cumberland' 
iana,  the  genital  bladder  Is  smaller,  and  its  duct  longer  and  narrower. 

For  the  specimens  examined  I  am  indebted  to  Dr.  Elliott, 
a  son  of  the  late  Bishop  Elliott,  who  so  generously  contrib- 
uted specimens  from  southern  localities  a  number  of  years 
ago,  most  materially  assisting  Mr.  Bland  and  myself  in  our 
studies. 

This  species  was  described  by  Dr.  Lea,  from  Jasper,  Mar- 
ion Co.,  Tenn.  Sewanee,  the  University  Place  of  Bishop 
Elliott,  is  in  Franklin,  the  adjoining  county.  These  are  the 
only  localities  of  the  species  thus  far  known. 

Patula  mordax,  Shutti. 

East  Tennessee. 

I  have  lately  had  an  opportunity  of  examining  its  genitalia,  and  find 
them  to  agree  with  those  of  the  typical  alternata.  The  dentition  Is  also 
the  same  (see  Proc.  Phila.  Ac.  Nat.  Sc.,  I87"»,  pi.  VII,  fig.  7). 
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Fatula  alternata,  Say. 

I  have  also  examined  and  here  figure  (pi.  xvil,  fig;  15),  the  genitalia 
of  the  heavily  ribbed  form  of  P.  alternata,  from  Eastern  Tennessee  (Mr. 
A.  G.  Wetherby).  It  agrees  with  the  typical  P.  alternata,  and  also  in 
dentition.  In  both  forms  I  fouud  the  duct  of  the  genital  bladder  much 
longer  than  is  figured  by  Lcidy,  In  the  Terrestrial  Mollusks  U.  S.  In  P. 
Cumberlandiana  also  it  is  long,  thus  agreeing  with  alternata. 

Patula  Huahinensis,  Pfr. 
Iluahine  Isl.,  Mr.  A.  Garrett. 

Lingual  membrane,  with  18-1-18  teeth,  of  which  about  six  are  later- 
als. The  type  of  dentition  is  about  the  same  as  in  Endodonta  incerta, 
herewith  described.  The  marginals  are,  however,  different,  the  two  cut- 
ting points  being  bifid,  the  base  of  attachment  low  and  wide.  (Plate 
xvii,  fig.  17). 

Endodonta  incerta,  Mousson. 
Huahinc  Island,  Mr.  A.  Garrett. 

I  am  indebted  to  Mr.  Garrett,  for  the  identification  of  this 
and  all  the  Iluahine  species  herewith  described. 

I  regret  not  succeeding  In  obtaining  the  jaw  of  any  species  of  this 
group,  the  more  because  some  doubt  about  its  existence  has  been  ex- 
pressed. It  is,  however,  probable  that  It  will  be  found,  as  no  agnathous 
genus  has  yet  been  noticed  with*  the  quadrate  marginal  teeth,  which  charac- 
terize E.  ineerta,  and  also  E.  tumuloides,  Garrett  (Proc.  Ac.  Nat.  Sc. 
Phlla.,  1875,  p.  248,  pi.  xxl,  fig.  6). 

Lbigual  membrane  (pi.  xvii,  fig.  16)  with  11-1-11  teeth,  of  which  4  are 
perfect  laterals.  The  inargluals  (of  which  the  last  Is  shown  In  the  figure) 
are  but  a  simple  modification  of  the  laterals.  They  differ  from  those  of 
tumuloides,  unless,  Indeed,  I  have,  from  their  exceeding  minuteness,  failed 
rightly  to  Interpret  them. 

Helix  Ingersolli,  Bland  (Microphyaa). 
Mr.  Ernest  Ingersoll :  U.  S.  Survey  of  Territories,  1874. 

Jaw  low,  wide,  slightly  arcuate,  ends  slightly  attenuated :  whole  an- 
terior surface  with  about  22  broad,  flat,  slightly  separated  ribs,  whose 
ends  denticulate  cither  margin. 

This  form  of  jaw  is  unusual  among  the  Helicinoe.  It  is  somewhat  like 
that  of  H.  Lamimji  (see  Phila.  Pr.,  1875,  p.  169). 

November,  1875.  13  Ann.  Lyc  Nat.  Hist.,  Vol.  xl 
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Lingual  membrane  long  and  narrow.  Teeth  about  16  - 1  - 16.  Centrals 
as  usual  la  the  Helicince  (pi.  xvlii,  flg.  C).  The  side  cusps  and  catting 
points  are  well  developed,  the  base  of  attachment  longer  than  wide. 
Laterals  of  same  type,  but  unsymmetrical,  and  consequently  only  bicus- 
pid. The  change  from  laterals  to  marginals  (8th  and  9th  teeth  of  figure) 
is  very  gradual,  there  being  no  splitting  of  the  Inner  cutting  points,  at 
least  not  as  in  most  species  (see  pi.  xii,  flg.  E).  Marginals  (lf.th  tooth  of 
figure)  very  low,  wide,  with  one  inner,  long,  blunt  cutting  point,  and  one 
outer,  small,  blunt. 

The  low,  wide  marginal  teeth  of  this  species  are  peculiar. 

Helix  rufescons,  Pennant  (Fruticicola). 

Extracted  from  a  dry  English  shell  furnished  by  Mr.  A. 
G.  Wetherby.  I  include  it  here  because  the  species  has 
been  introduced  at  Quebec.  I  was  not  able  to  illustrate  it 
when  treating  of  the  Lingual  Dentition  of  North  American 
Laud  Shells,  in  Proc.  Ac.  Nat.  Sc.  Phila.,  1875,  214. 

There  are  26-1-26  teeth.  The  characters  of  all  are  shown  in  my  fig- 
ures. It  will  be  seen  that  the  transition  from  laterals  to  marginals  (16  to 
19),  see  also  Lehmann,  in  Malak.  Blatt.  xvl,  is  gradual.  The  Inner  cut- 
tlug  point  is  not  bifid. 

Helix  pubescene,  Pfr.  (Fruticicola). 

Haiti.    Mr.  V.  P.  Parkhurst  to  Mr.  T.  Bland. 

Jaw  (pi.  xv,  flg.  C)  thin,  semltransparcnt,  low,  slightly  arcuate, 
ends  scarcely  attenuated,  blunt;  upper  margin  with  a  strong  muscular 
attachment:  no  mediau  projection  to  cuttlug  edge;  anterior  surface  with 
about  20  ribs  denticulating  cither  margin;  these  ribs  appear  in  most  cases 
to  be  broad,  flat,  with  narrow  interstices,  but  in  others  there  are  appear- 
ances such  as  1  have  described  in  Bulimultis  Wnimoith'8  (see  below). 

Lingual  membrane  long  and  narrow  (pi.  xv,  flg.  D).  Teeth  as  usual 
in  the  Jlelicinu:  The  change  from  laterals  to  marginals  is  very  gradual, 
not  formed  by  the  splitting  of  the  Inner  cutting  point.  The  12th  tooth 
(figured)  shows  the  commencement  of  the  transition.  The  2 2d  (figured) 
is  a  marginal  tooth.  The  iuner  cutting  point  of  the  marginals  Is  rarely 
bifid. 

Teeth  about  24-1-24. 

Helix  Studeriana,  Fer.  (Sojlodon). 

Seychelles,  Consul  Pike  to  Mr.  T.  Blaud. 

Jaw  stout,  strongly  arched,  ends  but  little  attenuated,  blunt;  anterior 
surface  without  ribs;  there  are,  however,  a  few,  coarse,  broad,  vertical 
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wrinkles.  One  jaw  had  a  slightly  developed  median  projection  to  its  cut- 
ting edge,  another  has  no  approach  to  a  projection. 

Plate  xiv,  fig.  C,  shows  the  lingual  dentition.  Teeth  69-1-69, 
with  about  22  laterals.  There  is  considerable  resemblance  to  the  denti- 
tion of  H.fringiUa  herewith  described.  The  cutting  points  on  centrals 
and  laterals  are,  however,  more  pointed. 

This  species  is  viviparous. 


Helix  dentiens,  F6r.  (Denttllaria). 

See  Proc.  Ac.  Nat.  Sc.  Phlla.,  1874,  p.  57.  I  now  offer  flg.  G  of  pi. 
xvl,  to  give  more  full  details  of  the  changes  of  the  teeth  from  centrals  to 
marginals,  especially  the  side  cusp  and  cutting  point  of  the  outer  laterals, 
and  the  transition  from  laterals  to  marginals.    Tooth  33  is  the  last. 


Helix  asp  era,  Fer.  (Thelidomus). 
Jamaica.    Mr.  V.  P.  Parkhurst  to  Mr.  T.  Bland. 

For  jaw  and  lingual  membrane  see  Amer.  Journ.  Conch.  VI,  204. 

PI.  xli,  flg.  2,  represents  the  genital  system.  The  genital  bladder 
(g.  b.)  is  elongated  oval,  on  a  short,  stout  duct.  The  penis-sac  (p.  s.) 
is  stout,  long,  tapering  bluntly  to  its  apex,  someway  below  which  is  the 
entrance  of  the  vas  deferens.  The  retractor  muscle  is  Inserted  at  about 
the  middle  of  the  length  of  the  penis-sac. 


Helix  Jamaiconais.  Chemn.  (Thelidomus). 
Jamaica.    Mr.  V.  P.  Parkhurst  to  Mr.  T.  Bland. 

Mr.  Bland  has  already  called  attention  (Ann.  Lyc.  N.  H. 
of  N.  Y.  XI,  146,  1875)  to  the  true  subgeneric  position 
of  this  species.  I  propose  here  only  to  give  a  figure  of  the 
dentition  and  genitalia. 

There  are  41-1-41  teeth  on  the  long  and  narrow  lingual  membrane 
(pi.  xiv,  flg.  B). 

Jaw  thick,  arcuate,  ends  attenuated :  anterior  surface  with  14  decided 
but  unequal,  irregularly  disposed  ribs,  denticulating  either  margin. 

Genitalia  figured  on  pi.  xiii,  fig.  F.  The  peculiarity  of  it  is  the  ex- 
tremely long  epididymis  (e),  convoluted  at  cither  end.  The  penis-sac 
has  a  contraction  at  its  middle,  below  which  It  is  black,  above  it,  white. 
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Helix  crispata,  Fe>.  (Eurycratera). 
Port  au  Prince.    Mr.  V.  P.  Parkhnrst  to  Mr.  T.  Bland. 

Lingual  membrane  and  jaw  already  described  (see  Proc.  Acad.  Nat. 
Sc.,  1874,  57,  pi.  x,  fig.  9*). 

Plate  xii,  fig.  8,  represents  the  lower  portions  of  the  genital  system. 
The  genital  bladder  (g.  b.)  is  very  small,  globular,  on  a  long  duct,  which 
is  very  narrow  In  its  upper  half  and  gradually  enlarges  below  until  It  be- 
comes very  stout.  On  the  penis-sac  (p.  s.),  above  the  junction  of  the  re- 
tractor muscle,  is  a  small  globular  mass,  of  character  uuknown  to  me. 

Helix  spinosa,  Lea  (Stenotrema). 
Tennessee.    Mr.  A.  G.  Wetherby. 

Plate  xii,  fig.  3,  represents  the  genital  system  of  this  species.  The 
penis-sac  (p.  s.)  is  very  long,  attenuated  at  either  end,  greatly  swollen  at 
the  median  third  of  its  length.  The  genital  bladder  is  oval,  on  a  short 
duct. 

Helix  stenotrema,  F6r.  (Stenotrema). 
Tennessee.    Mr.  A.  G.  Wetherby. 

The  genitalia  are  as  figured  Tot  hirauta  by  Dr.  Leidy,  in  Terr.  Moll.  U.  S. 
There  is,  however,  in  this  species,  a  much  greater  development  of  pros- 
tate, testicle  and  epididymis.  The  last  named  organ  Is  scarcely  convo- 
luted.  The  margins  of  the  first  named  are  scalloped. 

Helix  barbigera,  Redf.  (Stenotrema). 
Genitalia  as  in  the  last  species. 

Helix  tridentata,  Say  (Triodopais). 

On  pi.  xvii,  fig.  19,  I  have  given  the  genitalia  of  this  species.  They 
may  be  compared  with  those  of  the  other  species  of  Triodopaia  given  be- 
low. The  genital  bladder  with  its  duct  offer  slight  variations  in  all  these 
species ;  whether  constant  or  not  must  be  decided  by  future  study.  My 
figures  will  draw  attention  to  this  point. 

Helix  fallax,  Say  (Triodopaia). 
Genitalia  (pi.  xvii,  fig.  11).   See  last  species. 


♦  There  are  decided  side  cutting  points  to  centrals  and  laterals,  though  I  failed  to 
see  them  in  the  lingual  figured. 
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Helix  Hopetonensis,  Shuttl.  (Triodopsis). 
City  of  Charleston,  S.  C. 
Genitalia  (pi.  xvii,  fig.  H).    See  above,  H.  tridentata. 
« 

Helix  Van  Kostrandi,  Bland,  MS.  (Triodopsis). 
Aiken,  S.  C.    Miss  Emma  Van  Nostraud. 

Jaw  as  usual  in  Triodopsis:  ribs  17. 

Lingual  membrane  (pi.  xvii,  fig.  8)  long  and  narrow.  Teeth  24- 
1  -  24,  with  10  laterals.  The  centrals  have  no  distinct  side  cusps  or  cut- 
ting points,  but  the  latter  are  replaced  by  decided  bulgings  on  the  median 
cutting  point.  The  figure  gives  the  central  with  the  first,  tenth,  eleventh, 
nineteenth  and  twenty-fourth  teeth ;  the  last  two  are  marginals. 

Genitalia  (pi.  xvii.  flg.  12).    See  above  under  U.  tridentata. 

Helix  Rugeli,  Shuttl.  (Triodopsis). 

East  Tennessee.    Mr.  A.  G.  Wetherby. 
Genitalia  (pi.  xvii,  flg.  18).    See  above  under  H.  tridentata. 

Helix  Harfordiana,  J.  G.  Cooper  (Triodopsis). 
California.    Mr.  Henry  Hemphill  to  Mr.  T.  Bland. 

Lingual  membrane  (pi.  xviii,  flg.  A)  as  usual  in  the  subgenus  (see 
Proc.  Ac.  Nat.  Sc.  Phila.,  1875,  206).  Teeth  26  - 1  -  26,  with  12  laterals. 
The  side  cutting  points  to  central  and  lateral  teeth  are  well  developed. 

Jaw  as  usual  in  the  subgenus  (see  same  references  as  above),  with 
over  12  ribs. 

Helix  fringilla,  Pfr.  (Merope). 
Admiralty  Island.    Mr.  A.  G.  Wetherby. 

The  dried  remains  of  the  animal  in  the  shell  of  a  cabinet 
specimen  furnished  the  lingual  membrane  and  jaw  here  de- 
scribed.   The  shell  is  the  variety  with  the  pink  peristome. 

Jaw  with  numerous,  crowded,  stout  ribs,  denticulating  either  margin. 

Lingual  membrane  (pi.  xlv,  flg.  A,  pi.  xv,  flg.  A)  long  and  narrow. 
Teeth  28-  1-28,  with  about  11  laterals.  Centrals  with  base  of  attachment 
longer  than  wide;  side  cusps  obsolete,  side  cutting  points  wanting; 
middle  cusp  broad,  blunt,  with  a  very  short,  broad,  blunt  cutting  point. 
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Laterals  like  the  centrals,  but  unsymmetrical :  the  cutting  point  becomes 
longer  as  they  pass  off  laterally,  and  at  the  12th  tooth  It  commences  to  be 
bluntly  trifld.  The  marginals  are  peculiar;  their  base  of  attachment  is 
subquadrate  with  a  single  broad  cusp,  bearing  a  very  broad,  oblique,  ex- 
panding, trifld  cutting  point;  the  outer  division  very  small,  pointed;  the 
median  longer,  very  broad,  squarely  truncated ;  the  inner  one  about  half 
the  size  of  the  median,  recurved  and  sharply  pointed. 

In  pi.  xiv,  fig.  A,  I  have  represented  the  dentition  of  that  portiou  of 
the  lingual  membrane  where  the  cutting  points  are  least  developed.  PI. 
zv,  fig.  A,  represents  that  portion  where  they  are  most  so.  It  must 
always  be  borne  in  mind  that  such  differences  of  development  exist  in  all 
membranes. 

The  dentition  of  this  species  is  peculiar,  resembling  that  common  in 
Orthalicus  rather  than  the  type  usual  in  Helix. 

Helix  leporina,  Gould  (Polygyra). 
Texa9.    Mr.  A.  G.  Wetherby. 

Jaw  as  usual  in  the  subgenus  (see  Phlla.  Proc.  1875,  201),  with  12 
ribs. 

Lingual  membrane  as  usual  in  the  subgenus  (see  id.).  Teeth  18-1-18, 
with  8  laterals  (pi.  xvlll,  fig.  B).  The  15th  tooth  figured  is  from  another 
portion  of  the  membrane  from  that  furnishing  the  18th.  The  extreme 
right  hand  figure  of  my  plate  represents  a  deformed  first  lateral  tooth. 

Helix  auriculata,  Say  (Polygyra). 

St.  Augustine,  Florida,  under  the  ruins  of  the  sugar  house 
chimneys  at  Hanson's  deserted  plantation. 

• 

Having  collected  specimens  of  undoubted  Identity  at  Mr.  Say's  original 
locality,  I  have  compared  the  genitalia  with  those  figured  by  Leldy  (Terr. 
Moll.  U.  S.,  I.  pi.  ix)  and  find  them  to  agree.  This  is  important,  as  the 
name  "auriculata"  was  used  in  that  work  to  cover  several  species. 

I  have  also  given  (pi.  xviii,  fig.  £)  a  better  figure  of  the  dentition 
than  In  Proc.  Phlla.  Ac.  Nat.  Sc.,  1875,  pi.  vlil,  fig.  12.  There  are  26-1-26 
teeth.  The  Inner  cutting  point  of  the  13th  tooth  is  bifid,  so  that  there  are 
12  laterals. 

Jaw  with  10  ribs. 

Helix  uvulifera,  Shuttl.  (Polygyra). 
Genitalia  as  in  II.  auriculata. 

Helix  septemvolva,  Say  (Polygyra). 
St.  Augustine,  Florida. 

Plate  xli,  fig.  6,  represents  the  genital  system  of  the  large  form  of  this 
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species.  It  Is  characterized  by  Its  extreme  length,  as  would  be  expected 
from  the  form  of  the  shell.  The  vagina  (v.)  is  extremely  long  and  narrow. 
The  genital  bladder  (g.  b.)  is  elongated  oval,  on  a  short,  slender  duct. 
The  penis-sac  (p.  s.)  is  very  long,  attenuated  to  a  point  above,  where  the 
retractor  muscle  is  inserted. 

The  digestive  system  is  also  very  much  elongated.  The  oesophagus 
especially  is  excessively  long,  as  are  also  the  ducts  to  the  salivary  glands. 

This  species  is  extremely  common  all  over  St.  Augustine 
and  its  vicinity.  The  large  form  I  found  almost  restricted 
to  the  moat  of  the  old  fort,  especially  at  the  foot  of  the  main 
western  wall. 

Helix  Febigeri,  Bland  (Polygyra). 
Near  Mobile,  Alabama.    Dr.  E.  R.  Sho waiter. 
Genitalia  as  in  J7.  septemvolva  (see  pi.  xii,  flg.  6). 

Helix  cereolus,  Muhlf.  (Polygyra). 

For  this  and  many  species  of  Key  West  I  am  indebted  to 
the  kindness  of  Mr.  W.  W.  Calkins. 

Jaw  as  usual  in  the  subgenus  (1.  c),  with  over  14  ribs. 

Lingnal  membrane  as  usual  (pi.  xvi,  flg.  C).  Teeth  22-1-22,  with  9 
laterals,  the  Inner  cutting  point  of  the  10th  tooth  being  bifid.  Marginals 
with  base  of  attachment  low,  wide,  with  one  Inner,  long,  oblique,  bifid 
cutting  point,  and  one  short,  bluntly  bifid,  small,  outer  cutting  point. 

Genitalia  as  in  last  species. 


Helix  Carpenteriana,  Bland  (Polygyra). 
Key  West.    Mr.  W.  W.  Calkins. 

Jaw  as  usual  in  the  subgeuus:  (I.  c.) :  ribs  over  12. 

Lingual  membrane  as  usual  (pi.  xill,  flg.  K).  Teeth  22-1-22.  The 
character  of  the  various  teeth  Is  shown  In  the  figures.  There  are  9  laterals, 
the  10th  tooth  having  a  bifid  inner  cutting  point. 

I  can  now  state  that  H.  cereolus,  Carpenteriana,  septemvolva,  volvoxis, 
and  Febigeri  have  the  same  dentition.  In  all,  the  splitting  of  the  inner 
cutting  point  commences  at  the  tenth  tooth. 

Genitalia  as  in  II.  septemvolva  described  herewith. 
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Helix  oxoleta,  Blnn.  ( Mesodon). 

I  have  already  referred  to  the  peculiarity  of  this  species  in  sometimes 
having,  and  sometimes  wanting,  side  cutting  points  to  outer  lateral  teeth, 
and  a  bifurcation  to  the  inner  cutting  point  of  the  marginals  (see  Proc. 
Phila.  Ac.  Nat.  Sc.,  1875,  243).  I  here  figure  teeth  from  a  lingual  mem- 
brane difleriug  in  this  respect  from  that  figured  by  me  before  (I.  c.  pi.  xi, 
flg.  7).  The  cutting  point  of  the  central  and  first  lateral  teeth  have  a  lat- 
eral bulging  which  represents  the  side  point.*  This  point  appears  about 
the  Uth  tooth. 

Plate  xvi,  flg.  D.  E.    The  60th  tooth  is  the  last. 

Fig.  E-  represents  an  inner  marginal  tooth  from  another  membrane, 
agreeing  with  my  former  figure  in  having  a  simple,  not  bifid,  inner  cutting 
point. 

I  am  sure  of  the  identity  of  each  Individual  examined,  having  verified 
it  by  the  peculiar  genital  bladder  and  penis-sac,  figured  by  Leldy,  1.  c. 

Helix  ruflcincta,  Newc.  (Arionta). 
Catalina  Isl.,  California.    Mr.  Henry  Hemphill. 

Plate  xiii,  flg.  A,  shows  the  genitalia.  There  are  no  peculiar  acces- 
sory organs,  as  in  ramentosa,  Nickliniana,  Kelletti,  etc.  (see  Proc.  Phila. 
Acad.  Nat.  Sc.,  1874,  pi.  iii,  lv).  A  dart  sac  ?  (rf.  $.)  Is,  however,  pres- 
ent. 

Helix  Carpenteri,  Newc.  (Arionta). 

Coronado  Islands,  coast  of  Lower  California.  Mr.  Henry 
Hemphill. 

Genitalia  as  in  H.  NickUniana  (sec  Proc.  Ac.  Nat.  Sc.  Phila.,  1874,  pi. 
iv,  flg.  3).  The  flagellate  ends  of  the  vagiual  prostate  are  shorter  in 
this  species. 

Jaw  as  usual  in  the  subgenus  (see  Proc.  Ac.  Nat.  Sc.  Phila.,  1875,  21C), 
with  over  seven  ribs. 

Lingual  membrane  long  and  narrow.  Teeth  48  -  1  -  48,  with  20  laterals. 
See  pi.  xv,  flg.  B.  It  will  be  seen  that  the  central  and  first  lateral  teeth 
have  no  side  cusps  or  cutting  points;  it  appears  first  on  the  8th  tooth. 
The  change  from  laterals  to  marginals  is  formed  as  usual,  the  inner  cut- 
ting point  of  the  21st  tooth  being  bifid.  A  marginal  is  shown  in  the  34th 
tooth. 


•  I  fear  that  in  my  figure  of  the  dentition  of  if.  albolabri*  (1.  c.)  I  have  mistaken  this 
bulging  for  a  distinct  cutting  point.  The  membranes  of  all  our  species  should  be 
carefully  restudied  with  the  view  of  learning  whether  there  is  any  difference  other  than 
of  degree  between  this  bulging  nnd  a  distinct  cutting  point.  The  figures  of  Semper 
(Phil.  Archip.)  should  be  carefully  studied,  as  they  show  best  the  two  planes  of  the 
cusp  and  cutting  point. 
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Helix  Ayresiana,  Newc.  (Arionta). 

San  Miguel  Isl.,  California.    Mr.  H.  Harford. 

Genitalia  as  in  H.  Traski  (sec  Ann.  Lyc.  N.  H.  of  N.  Y.,  XI,  30,  pi. 
vit  flg.  4).  The  flagellate  extensions  of  the  vaginal  prostate  beyond 
the  bulbs  in  this  species  are,  however,  much  shorter  and  stouter. 

Helix  exarata,  Ffr.  (Arionta). 

Alameda  Co., .Calfornia.    Dr.  L.  G.  Yates. 

Genitalia  as  in  II.  Nickliniana,  Proc.  Ac.  Nat.  Sc.  Phila.,  1874,  pi.  iv, 
flg.  3. 

Helix  Diablo  on  a  is,  J.  G.  Cooper.  (Arionta). 

Alameda  Co.,  California.    Mr.  L.  G.  Yates. 

Jaw  as  usual  in  the  genus,  (see  Proc.  Phila.  Ac.  Nat.  Sc.,  1875,  216), 
with  5  ribs. 

Lingual  membrane  (pi.  xv,  flg.  G),  as  usual  in  the  subgenus.  The 
central  and  first  lateral  teeth  have  no  side  cusps  or  cutting  points ;  these 
appear  on  the  13th  tooth.  The  18th  tooth  has  its  inner  cusp  bifid ;  there 
may,  therefore,  be  said  to  be  17  laterals.  The  marginals  (see  figure  for 
the  last  one),  are  low,  wide,  with  one  inner,  long,  oblique,  bifid  cutting 
point,  and  one  outer  small  cutting  point.   There  are  37-1-37  teeth. 

Genitalia  as  in  H.  exarata. 

• 

Helix  arrosa,  Gould  (Arionta). 
Plate  xii,  flg.  5,  gives  the  genital  system. 

The  penis-sac  is  extremely  long  and  gradually  tapers  into  a  flagellum. 
It  receives  the  retractor  muscle  beyond  the  middle  of  its  length,  and  the 
vas  deferens  at  three-quarters  of  its  length  from  the  vagina.  The  genital 
bladder  (g.  b.)  is  very  small,  oval,  on  a  very  long  duct,  which  has  a  very 
long,  stouter,  accessory  duct  (a.  d.). 

From  II.  Nickliniana,  EL  arrosa  differs  greatly  in  the  total  want  of  the 
peculiar  accessory  organ,  probably  a  vaginal  prostate,  which  characterizes 
that  species  (sec  Phila.  Proc.  1874,  41,  pi.  Hi,  flg.  4).  From  II.  Town- 
*tndiana,  it  still  more  widely  differs  (see  same,  1873,  254,  pi.  i,  flg.  4),  in  the 
character  of  the  penis-sac  and  genital  bladder. 

Helix  facta,  Newc.  (Arionta). 

Sta.  Barbara  Island,  California.    Mr.  H.  Hemphill. 

In  my  accouut  of  the  dentition  of  North  American  Land  Shells  In  Proc. 
Phila.  Ac.  Nat.  Sc.,  1875,  I  was  uuablc  to  include  this  species. 
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Jaw  already  described. 

Lingual  membrane  long  and  narrow  (pi.  xvii,  fig.  13).  Teeth  26  - 1  -  26, 
as  usual  in  Arionta.  The  fourth  has  decided  side  cusp  and  cutting  point, 
which  on  the  central  and  first  three  laterals  are  replaced  by  a  prominent 
bulging  of  the  large  cutting  point.  The  thirteenth  tooth  has  its  inner 
cutting  point  bifid.  My  figures  give  the  central  with  the  first,  fourth, 
twelfth,  thirteenth,  seventeenth  and  twenty-sixth  teeth,  the  last  two  being 
marginals. 

Genitalia  (pi.  xvii,  fig.  9)  without  the  accessory  duct  of  the  genital 
bladder,  and  with  a  dart  sac  (?).  They  resemble  nearly  those  of  II.  mfi- 
cincta  (see  above),  differing  chiefly  in  the  length  of  the  duct  of  the  genital 
bladder.  At  the  base  of  the  dart  sac  there  appear  two  simple,  thread-like 
organs,  reminding  me  of  those  of  H.  Stearnsiana,  but  without  their  ter- 
minal complications.  I  have  not  figured  them,  being  uncertain  whether 
they  should  be  considered  as  a  part  of  the  genital  system. 


Helix  Tryoni,  Newc.  (Euparypha). 
Sta.  Barbara  Island,  California.    Mr.  H.  Hemphill. 

Jaw  already  described  by  me  (L.  &  Fr.  W.  Shells,  I.  179). 

Lingual  membrane  (pi.  xvii,  fig.  5)  long  and  narrow,  quite  as  In 
Arionta.  Teeth  42  - 1  -  42.  The  eleventh  lateral  has  a  decided  side  cusp 
and  cutting  point.  The  14th  has  its  inner  cutting  point  bifid.  The  char- 
acters of  the  individual  teeth  are  shown  In  the  figure,  which  gives  the 
central,  the  first,  eleventh,  fourteenth,  thirty-seventh  and  forty-second 
teeth. 

Genitalia  (pi.  xvii,  fig.  10)  as  usual  in  Arionta,  especially  in  H.  Stearns- 
iana, but  with  this  important  difference,  that  from  the  base  of  the  dart 
sac  one  thread-like  organ  alone  proceeds,  the  other  being  replaced  by  a 
sponge-like  process,  evidently  a  form  of  vaginal  prostate. 


Anadenus  P 

Himalaya  Mts.  Museum  of  Comparative  Zoology,  Cam- 
bridge, through  Mr.  Anthony. 

On  pi.  xviii,  fig.  1,  I  have  figured  the  dentition  of  this  slug,  whose 
specific  name  is  unknown  to  me.    There  are  58-1-58  teeth. 

The  jaw  is  thick,  low,  wide,  slightly  arcuate ;  ends  but  little  attenuated : 
anterior  surface  with  14  stout,  unequal,  separated  ribs,  denticulating 
either  margin. 

The  dentition  Is  of  the  same  type  as  described  in  the  genus  by  Heyne- 
mann,  Malak.  Biatt.  X,  1863,  p.  138. 
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Orthalicus  undatus,  Brug.  Far. 
Key  West.    W.  W.  Calkins. 

This  is  the  form  figured  as  0.  zebra,  Mull.,  in  Terr. 
Moll.  U.  S.,  IV,  pi.  lxxviii,  fig.  12,  and  L.  &  Fr.  W. 
Sh.  N.  A.,  I.  p.  216,  fig.  370  (not  fig.  371).  It  has  also 
been  found  on  Indian  Key,  Sandy  Key,  Cape  Sable  and  Key 
Biscayne. 

Mr.  Calkins  kindly  sent  me  specimens  preserved  in  spirits.  The  gen- 
italia are  like  those  of  the  typical  0.  undatus,  from  Jamaica  (see  Ann. 
N.  Y.  Lye,  N.  H.,  XI,  41).    So  also  is  the  jaw. 

The  lingual  dentition  I  have  figured  on  pi.  xiii,  fig.  B,  giving  one  cen- 
tral with  its  adjacent  lateral,  and  one  marginal  tooth.  There  are  126-1 
-126  teeth.  The  cutting  points  are  somewhat  more  developed  than  in 
the  typical  undatus  (see  Proc.  Ac.  Nat.  Sc.  Phila.,  1875,  pi.  vi,  fig.  D). 

Ariolimax  Hemphilli  (n.  sp). 

From  Mr.  Henry  Hemphill  I  have  received  specimens  of  an 
undescribed  species  of  Ariolimax,  collected  by  him  at 
Niles  Station,  Alameda  Co.,  California. 

It  is  from  25-31  mill,  long,  of  a  transparent  flesh  color,  much  more 
slender  than  the  other  known  species,  with  a  much  more  pointed  tail. 
The  mantle  is  also  longer.  These  characters,  even  in  specimens  pre- 
served in  alcohol,  readily  distinguish  the  species.  On  dissecting  the 
specimens,  I  also  found  distinguishing  specific  characters  in  the  genitalia 
(pi.  xii,  fig.  7).  The  testicle  (t.)  embedded  in  the  liver,  is  brown,  com- 
posed of  thickly  packed  fasciculi  of  long,  blunt  coeca,  the  mass  formed 
by  them  is  cuneiform.  The  ovary  (ov.)  is  narrow  and  pointed.  The  gen- 
ital bladder  (g.  b.)  is  small,  oval,  with  a  short,  narrow  duct,  which  be- 
comes much  more  swollen  at  its  junction  with  the  vagina.  The  penl9 
sac  (p.  s.)  is  extremely  short,  globular,  receiving  the  vas  deferens  at  its 
upper  posterior  portion,  and  the  retractor  muscle  at  its  farther  end.  Oppo- 
site the  mouth  of  the  penis  sac  the  vagina  is  greatly  swollen. 

A  comparison  with  ray  figures  of  the  genitalia  of  A.  Andersoni  ?  (pi. 
xii,  flg.  9),  and  A.  Columbianus,  CaUfomicus  and  niger  (Phila.  Proc,  1874, 
pi.  li  and  xi),  will  show  how  widely  they  differ  from  those  of  the  present 
species . 

The  jaw  is  thick,  low,  wide,  slightly  arcuate,  ends  scarcely  attenuated; 
Anterior  surface  with  8-12  decided  ribs,  denticulating  either  margin. 

Lingual  membrane  (pi.  xvlii,  flg.  H)  as  usual  in  the  genus  (see  Phila. 
Proc,  1875,  193).   Teeth  81-1- 81. 
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Ariolimax  Andersoni,  J.  G.  Coop.  ? 

From  Mr.  L.  G.  Yates  I  have  received  specimens  of  an 
Ariolimax  found  in  the  mountains  of  Alameda  Co.,  Cali- 
fornia. From  the  fact  of  the  reticulations  of  the  surface  of 
the  animal  having  the  foliated  appearance  noticed  in  Arion 
foliolatus,  Gld.,  Prophysaon  Hemphilli,  Bl.  &  Binn.,  and 
Arion  Andersoni,  J.  G.  C,  I  am  inclined  to  refer  the  spec- 
imens to  one  of  those  species.  I  am  entirely  unacquainted 
with  the  first  (see  Ann.  N.  Y.  Lyc.  N.  H„  X,  297),  the 
second  is  geuerically  distinct,  the  latter  may  be  identical.* 
The  specimens  have  all  the  characters  of  Ariolimax  (see 
Proc.  Ac.  Nat.  Sc.  of  Phila.,  1874,  33).  They  are  about 
35  mill.  long. 

The  jaw  Is  as  usual  in  the  genus,  wide,  low,  with  about  13  broad,  sep- 
arated ribs,  denticulating  either  margin.  The  lingual  membrane  is  as 
usual.  Teeth  48-1-48.  The  characters  of  the  teeth  are  sufficiently 
shown  in  my  fig.  G,  of  plate  xii.  The  change  from  laterals  to  marginals  is 
very  gradual  (48),  the  latter  being  but  a  simple  modification  of  the  former. 

The  genitalia  (pi.  xii,  fig.  9)  are  very  much  like  those  of  A.  nigtr  (see 
rhila.  Proc.  1.  c,  pi.  xi,  fig.  C),  especially  in  the  shape  of  the  penis-sac, 
and  the  peculiar  accessory  organ  (v.  p.),  probably  a  vaginal  prostate. 
The  genital  bladder  differs  somewhat  in  shape,  and  also  the  testicle. 

The  rudimentary  shell  has  decided  concentric  layers.  The  caudal 
mucus  pore  is  as  in  A.  Columbians  (Phila.  Proc.  1.  c,  pi.  U,  flg.  B). 

Should  this  not  prove  the  species  described  as  Arion 
Andersoni  by  Dr.  J.  G.  Cooper,  it  must  receive  a  new  name. 
It  is  a  true  Ariolimax,  most  nearly  related  to  A.  niger.  The 
latter  species  wants  the  foliated  reticulations,  and  has  its 
posterior  termination  more  blunt,  with  a  decided  lateral  cleft 
at  the  mucus  pore. 


•I  have  lately  received  from  Dr.  Cooper,  under  the  name  of  Arion  Anderioni,  spec- 
imens agreeing  perfectly  with  the  form  of  Prophysaon  referred  to  as  probably  unde- 
scribed  on  p.  290.  and  pi  xiii.  fig.  5.  of  Ann.  of  Lyc.  of  N.  II.  of  N.  Y.,  vol.  X.  Should 
Dr.  Cooper's  Arion  An<ler$onl  prove,  therefore,  to  bo  a  Prophytaon,  it  will  retain  it* 
specific  name,  while  the  slug  before  us  may  also  retain  the  specific  name  Andtr$onL 
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Binneya  notabilis,  J.  G.  Coop. 
Sta.  Barbara  Island,  California.    Mr.  Henry  Hemphill. 

Mr.  Hemphill,  who  has  contributed  so  largely  to  our 
knowledge  of  the  land  shells  of  the  Pacific  coast,  has  lately 
visited  the  Island  of  Sta.  Barbara.  Among  the  species  found 
by  him  is  Binneya  notabilis,  which  was  originally  described 
from  thence  by  Dr.  J.  G.  Cooper.  Mr.  Hemphill  has  kindly 
sent  me  living  specimens,  as  well  as  others  preserved  in 
spirits.  I  am,  therefore,  able  to  give  a  full  generic  descrip- 
tion, with  a  figure  (pi.  xvii,  fig.  4)  of  the  animal  as  it 
appears  when  half  extended.  I  did  not  succeed  in  inducing 
it  to  protrude  itself  fully.  The  descriptions  will  supersede 
those  formerly  given  by  Mr.  Bland  and  myself  in  L.  &  Fr. 
W.  Sh.  N.  A.,  1.  67. 

When  received,  the  living  examples  were  furnished  with  the 
peculiar  epiphragm  described  by  Dr.  Cooper.  On  becoming 
again  active,  this  epiphragm  was  left  entire,  still  adhering  to 
the  surface  on  which  the  animal  had  formed  it.  '  In  one  indi- 
vidual I  observed  a  second,  inuer  epiphragm,  simple,  without 
the  perpendicular  walls. 

The  Mexican  genus  Xanlhonyx,  is  no  doubt  nearly  allied 
to  Binneya,  but  it  docs  not  appear  from  the  figures  of 
alcoholic  specimens  given  by  Messrs.  Fischer  and  Crosse 
(Moll.  Mex.  et  Guat.)  that  the  mantle  of  Xanthonyx  is  ex- 
tended autcriorly,  and  the  position  given  by  them  of  the 
respiratory  office  is  different.  Should  future  study  of  the 
living  animal  prove  Xanthonyx  identical  with  Binneya,  the 
former  will  be  considered  as  a  synonyme  of  the  latter. 

Dr.  Pfeiffer  (Mon.  Hel.  Viv.  VII)  suggests  the  identity 
of  Binneya  with  Daudebardia,  ignoring  entirely  the  distinc- 
tion of  the  first  divisions  now  recognized  among  the  Geophila 
of  presence  or  absence  of  a  jaw,  or  of  aculeate  or  quadrate 
teeth.  By  the  modern  arrangemeut  these  two  genera  are 
most  widely  separate^. 
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The  surface  of  the  animal  Is  dirty  white,  with  about  seventeen  vertical 
rows,  on  each  side,  of  dark  blue  or  slate  blotches,  interrupted  by  tbe 
longitudinal  reticulations  running  parallel  to  the  foot,  but  again  com- 
mencing and  extending  to  the  edge  of  the  foot.  These  blotches  diverge 
in  all  directions  from  under  the  shell  and  mantle,  running  almost  perpen- 
dicularly ou  the  side  of  the  animal,  but  very  obliquely  in  fronttmd  behind. 
The  tail  is  quite  keeled  with  oblique  blotches.  These  blotches  also  run 
obliquely  from  a  median  line  on  the  fore  part  of  the  extended  animal. 
Tentacles,  eyepeduncles  and  front  of  head  slate  color.  Lips  developed 
and  kept  constantly  in  motion  as  tentacles.  The  reticulations  of  the  sur- 
face are  large  and  few. 

In  specimens  preserved  In  alcohol  there  appears  a  locomotive  disk. 
There  is  no  caudal  pore.  The  respiratory  and  aual  orifices  are  far  behind 
the  centre  of  the  mantle  edge  on  the  right  of  the  animal.  The  genital 
orifice  appears  somewhat  behind  the  right  eyepeduncle.  The  mantle  la 
scarcely  reflected  upon  the  shell,  even  in  front.  When  the  animal  is  fully 
extended,  Dr.  Cooper  says  the  mantle  equals  one-fourth  of  its  length. 
The  mantle  exudes  mucus  freely.  It  seems  fixed  to  the  shell,  not  chang- 
ing its  position  with  the  movements  of  the  animal. 

One  of  the  shells  collected  by  Mr.  Hemphill  is  twice  as  large  as  that 
whose  measurements  are  given  by  Mr.  Bland  and  myself. 

The  jaw  is  thick,  slightly  arcuate,  ends  bluut:  anterior  surface  with 
six  well  developed  ribs  denticulating  either  margin,  situated  on  the  central 
third  of  the  jaw,  aud  as  many  subobsolete  ribs  on  each  outer  third :  no 
median  projection.    PI.  xvii,  fig.  2. 

Lingual  membrane  (pi.  xvii,  fig.  8)  long  and  narrow.  Teeth  31-1-31, 
with  about  fifteen  laterals,  but  the  change  into  marginals  is  very  gradual, 
the  latter  being  a  simple  modification  of  the  former.  My  figures  give  a 
central  with  the  flr&t,  sixteenth  and  thirty-first  teeth. 

The  genitalia  I  did  not  succeed  in  extracting,  they  being  but  imperfectly 
developed  in  the  Individuals  received.  The  nervous  ganglia  and  the  di- 
gestive system  present  no  peculiar  features. 


The  generic  description  will  be  as  follows:  — 

Animal  hellclforme,  antice  obtusum,  postice  raplde  acuminatum.  Palli- 
um subcentralc,  extra  testam  antrorsum  prolongatum.  Discus  gressorius 
distinctus.  Porus  mucosus  caudalis  nullus.  Apertura  respiratoria  et 
analls  ad  dextram  sita,  in  parte  posterlore  marginis  pallii.  Apertura 
genitalis  post  tentaculam  dextram  oculigeram.  * 

Testa  externa,  paucispira,  haliotoidea,  animal  non  includcns.  Pars 
exclusa  in  hibernis  epiphragmate  albido,  duro,  merabraneo  protecta. 

Maxilla  arcuata,  costis  validis  exarata.  Dentes  linguales  quadrats, 
centrales  tricuspidatce,  lutcrales  et  raarglnales  bicuspidatce. 
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Coeoilianella  Gundlachi,  Pfr. 
St.  Martin.    Dr.  H.  E.  Rygersma  to  Mr.  T.  Bland. 

Mr.  Bland  has  already  noticed  this  species  In  Ann.  Lyc.  Nat.  Hist,  of 
N.  T  ,  XI,  152,  1875,  where  a  detailed  description  of  the  jaw  and  lingual 
membrane  will  be  found. 

I  add  a  figure  of  the  jaw  (pi.  xill,  fig.  D),  with  a  still  more  enlarged 
view  of  a  portion  of  it  (fig.  G),  to  show  the  character  of  the  ribs.  Aa 
stated  in  the  article  referred  to,  these  ribs  are  quite  different  from  those 
described  by  Sordelll  for  C.  aciaila. 

PI.  xiii,  flg.  H  gives  a  camera  luclda  drawing  of  a  central,  lateral  and 
marginal  tooth.  Fig.  1  gives  a  still  more  magnified  view  of  the  transition 
and  marglual  teeth,  not  drawn,  however,  by  camera  lucida. 

Jaw  low,  wide,  slightly  arcuate,  ends  attenuated;  whole  surface  cov- 
ered with  about  22  crowded,  broad,  flat  ribs,  denticulating  either  margin. 

Lingual  membrane  long  aud  narrow.  Teeth  18-1-18,  with  4  perfect 
laterals.  Centrals  with  their  base  of  attachment  long,  narrow,  their  re- 
flected portion  about  one  half  the  length  of  the  base  of  attachment,  tri- 
cuspid ;  the  middle  cusp  stout,  with  a  short  blunt  cutting  point,  side  cusps 
subobsolcte,  but  with  small,  distinct  cutting  poiuts.  Lateral  teeth  with 
their  base  of  attachment  subquadrate,  much  longer,  and  very  much 
broader  than  that  of  the  centrals, #thc  reflected  portion  short,  stout,  tri- 
cuspid, the  middle  cu»p  very  stout  and  long,  reaching  the  lower  edge  of 
the  base  of  attachment,  beyond  which  projects  the  short,  stout  cutting 
point;  side  cusps  subobsolcte,  but  bearing  distinct,  though  small  cutting 
points.  There  are  four  perfect  laterals,  the  fifth  tooth  being  a  transition 
to  the  marginals,  by  the  base  of  attachment  being  lower,  wider,  not  ex- 
ceeding the  reflected  portion,  with  one  inner  large  cusp  bearing  one  outer 
large  cuttiug  point  representing  the  outer  cutting  point  of  the  first  four 
lateral  teeth  and  one  inner,  still  larger,  cutting  point,  representing  the 
middle  cutting  polut  of  the  first  four  laterals,  and  one  smaller,  outer  cusp, 
bearing  one  small,  sharp,  bifid  cutting  point,  representing  the  outer  side 
cutting  point  of  the  first  four  laterals.  The  sixth  tooth  has  the  largest 
cutting  point  bifid.  The  balance  of  the  teeth  are  true  marginals.  They 
are  very  low,  wide,  with  two  low,  wide  cusps,  bearing  each  several  Irreg- 
ular, blunt  cutting  points. 

The  dentition  of  this  species  Is,  as  would  be  anticipated,  of  the  same 
type  as  the  allied  Caciliauella  acicula  as  figured  by  Lelunann  (Lebenden 
Schnecken  Steltins,  p.  128,  pi.  xlll,  flg.  43,  and  Sordelll,  1.  c,  flg.  26). 
The  jaw,  however,  has  no  appearance  of  the  "brace"  like  ribs  described 
in  that  species  by  Sordelli  (Atti  Soc.  Ital.  Sc.  Nat.,  XIII,  1870,  49,  pi.  1, 
flg.  25).  The  ribs  are  quite  like  those  figured  of  Helix  Lansingi  (Aun. 
Lyc.  Nat.  Hist.  N.  Y.,  XI,  p.  75,  flg  2  A)  although  they  are  narrower. 
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Stenogyra  juncea,  Gld. 
Island  of  Huahinc.    Mr.  A.  Garrett. 

The  species  was  described  originally  as  a  Bulimus,  In  which  genus  It 
Is  retained  by  Pfciffer.    I  do  not  And  it  in  die  Heliceen,  ed.  2. 

Lingual  membrane  with  28-1-28  teeth,  eight  of  which  are  laterals. 
Teeth  as  in  S.  hasta  as  figured  by  me,  Proc.  Ac.  N.  S.  Phila.,  1875,  pi. 
xx,  flg.  2. 

atrophia  incana,  Binuey. 
Key  West.    Mr.  W.  W.  Calkins. 

Jaw  already  described  (Proc.  Acad.  Nat.  Sc.  Phila.,  1S75,  p.  190, 
flg.  37). 

Lingual  membrane  (see  above  reference)  with  27-1-27  teeth.  The 
change  from  laterals  to  marginals  is  as  shown  in  the  ninth  and  tenth  tooth. 
There  is  the  usual  splitting  of  the  inner  cutting  point  beyond  the  ninth 
tooth.  The  extreme  marginals  are  low,  wide,  with  one  inner,  long, 
bluntly  bifid  cutting  point  and  one  outer,  short. 

All  the  changes  from  centrals  to  extreme  marginals  are  shown  in  the 
figures.    PI.  xili,  fi?.  J. 

The  splitting  of  the  inner  cutting  point  of  the  mnrginals  was  not 
detected  by  me  before  in  S.  io&toma  and  mnmia.     I  have,  however, 
lately  found  it  in  those  species. 
• 

Bulimulus  pallidior,  Sowb. 
Lower  California.    Mr.  A.  G.  Wetherby. 

Plate  xil,  flg.  1,  represents  the  genital  system.  The  penis  sac  Is  long, 
tapering  at  its  end,  where  the  retractor  muscle  is  Inserted.  The  genital 
bladder  (g.  b.)  Is  globular,  on  a  long,  stout  duct. 

Bulimulus  limnraoides,  F6r. 
St.  Kitts.    Dr.  Branch  to  Mr.  T.  Bland. 

Jaw  (pi.  xvl,  flg.  A.)  low,  wide,  semltransparent,  slightly  arcuate, 
ends  scarcely  attenuated,  blunt :  anterior  surface  with  about  sixteen  ribs, 
denticulatlng  either  margin.  It  is  extremely  difficult  to  decide  upon  the 
character  of  these  ribs.  Some  appear  to  be  a  simple  thickening  of  the 
jaw  formed  by  the  overlapping  of  distinct  separate  plates.  Others  remind 
me  of  the  distant  narrow  ribs  of  most  of  the  Bulimuli,  of  the  character 
of  the  ribs  in  Cyllndrella,  etc.  At  other  points  upon  the  jaw  there  seem 
to  be  broad,  flat  ribs  with  narrow  interstices. 
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Lingual  membrane  long  and  narrow  (pi.  xvi,  fig.  B.).  Teeth  a§ 
usual  in  the  Helieincc.  The  change  iroin  laterals  to  marginals  Is  very 
gradual,  the  latter  being  but  a  modification  of  the  former,  with  two  cut- 
ting points,  the  inner  the  longer.  Thus  it  appears  that  this  species  iu  its 
dentition  agrees  with  II.  cinnamomeo-lineatUH,  pallidum,  chrysalis,  deal- 
battis,  Guadalnpensis,  alternatits,  sporadicus,  sohttus,  sepnlcralis,  dnrus, 
Peruvianus,  rhodolarynx,  and  not  with  tnficiuctas,  Bahamnisis,  aurislcporis, 
papyracens.  Jonasi,  membr>tnaceus,  triyonostomuB,  Jfavidtts,  viryinalis,  con- 
vexits,  Vincentinus,  Lnbbi,  alternant,  multifascUitus,  primnlaiis  (see  Ann. 
Lyc.  N.  H.  or  N.  Y.,  XI,  34  ct  seqq.). 

Teeth  30-1-30  with  about  ten  laturals.  The  outer  cutting  point  of  the 
marginals  is  sometimes  bifld. 

Cylindrella  Poeyana,  Orb. 
Key  West.    Mr.  W.  W.  Calkins. 

Jaw  as  usual  in  the  g^nus,  with  about  40  delicate  ribs. 

Lingual  membrane  long  and  narrow  (pi.  xv,  flg.  F).  Teeth  14-1-14 
of  the  same  type  as  I  have  already  shown  to  exist  in  this  subgenus  Gon- 
gylostoma  (see  ft  eleyans,  Pfr.  Proc.  Phil.  Ac.  Nat.  Sc.,  187.">,  pi.  xx,  flg.  G). 

Cylindrella  ornata,  Gundl.  (Gonyylostoma). 

Cuba.    Cabinet  of  Mr.  Bland. 

Jaw  not  observed. 

Lingual  membrane  with  18-1-18  teeth,  of  which  three  only  arc  well 
formed  laterals,  the  change  to  marginals  being  very  gradual.  The  type 
of  dentition  is  the  same  as  I  have  described  iu  C.  Poeyana  (see  above). 
It  will  be  noticed  in  my  figure  F  of  plate  xv,  that  there  is  a  slender, 
simple,  upper  prolongation  or  pedicle  above  the  inner,  palmate  cutting 
edge,  as  well  as  the  pedicle  on  which  the  outer  cutting  edge  rests.  This 
is  the  case  also  in  ft  eleyans  and  C.  Poeyana,  and  may,  therefore,  be  con- 
sidered characteristic  Si'  the  sectiou  Gonyylosloma. 

Amphibulima  Rawsonis,  Bland  in  litt. 

Governor  Rawson  to  Mr.  T.  Bland.  Island  of  Montscrrat, 
between  Nevis  and  Guadeloupe. 

Plate  xiil,  flg.  C,  represents  the  genital  system.  There  are  no  acces- 
sory organs. 

The  jaw  is  as  usual  in  the  genus  (sec  Proc.  Phila.  Ac.  Nat.  Sc.,  1874, 
pi.  vlli,  flg.  2,  for  that  of  A.  rubescen*).  About  33  ribs,  those  at  the 
upper  centre  of  the  jaw  running  obliquely  and  meeting  or  ending  beforo 
reaching  the  lower  margin. 

Novemukr,  1875.  14  Ann.  Lyc.  Nat.  Hist.,  Vol.  xi. 
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Lingual  membrane  (pi.  xiv,  fig.  K)  as  usual  In  the  genus.  Centrals 
with  the  base  of  attachment  very  much  larger  than  that  of  the  laterals, 
and  with  an  enormous,  single,  broad,  long,  rapidly  and  obtusely  pointed 
cutting  point.  No  side  cusps  or  side  cutting  points.  Laterals  of  the  form 
usual  in  the  llelicince,  with  a  stout,  inner  cusp,  bearing  a  broadly  truncated, 
short  cutting  point,  and  a  small  side  cusp  bearing  a  short  cutting  point. 

The  change  from  laterals  to  marginals  is  shown  iu  the  10th,  15th  and 
27th  teeth  in  the  plate. 

The  marginals  (28th  and  68th  teeth  in  the  plate)  have  a  long,  narrow 
base  of  attachment,  which  near  its  lower  margiu  bean*  a  short,  slightly 
expanding,  bluntly  trltid  cusp:  from  this  cusp  springs  a  short,  expanding, 
bluntly  denticulated,  broad,  cutting  edge,  the  inner  denticle  the  largest. 
This  cutting  edge  is  shown  iu  the  67th  and  68th  teeth  on  a  more  enlarged 
scale.    There  is  great  variation  in  the  deuticulation  of  the  cutting  edge. 

There  are  68-1-68  teeth.  • 

The  peculiarity  of  this  membrane  Is  the  enormous  development  of  the 
central  tooth. 

I  have  (1.  c.)  given  figures  of  the  dentition  of  A.  patula, 
Brug.,  of  St.  Kitts  and  of  Dominica,  of  A.  appendiculata, 
Pfr.  of  Guadeloupe,  and  of  A.  rubeacens,  Fer.  of  Martin- 
ique.* Dr.  Fischer  (Journ.  de  Conch.  XXII,  1874,  pi.  v), 
figures  that  of  A.  depressa  of  Guadeloupe,  and  A,  patula  of 
Guadeloupe.' 

Dr.  Fischer  also  (1.  c.)  figures  the  dentition  of  A.  rubes- 
cens.  He  gives  inner  side  cutting  points  to  the  lateral  teeth 
which  I  did  not  find  in  my  specimens.  His  figure  of  the 
dentition  of  the  Guadeloupe  A.  patula  is  certainly  specifi- 
cally distinct  from  the  St.  Kilts  and  Dominica  form.  It 
seems  as  if  there  were  the  following  jjistinct  species  of 
Amphibulima:  depressa,  appendiculata,  rubescens,  patula  of 
Guadeloupe,  patula  of  St.  Kitts  and  Dominica  and  Iiaicsonis. 

It  is  with  extreme  regret  that  I  find  the  Amphibxdimce  still 
treated  as  species  of  Succinea  by  Dr.  Pfeifler  in  vol.  VII  of 
his  Monographia,  even  as  late  as  the  present  year.  Messrs. 
Fischer  and  Crosse,  as  well  as  Mr.  Bland  ami  myself,  have 


*  My  friend  Mr.  Mand  and  myself  were  indebted  to  Gov.  Kawson  of  Barbados,  lor 
fipeciniena  of  tin*  last,  ns  well  an  for  many  other  valuablo  West  Indian  species.  The 
eense  or  our  groat  obligation  to  him  is  increased  at  this  moment  by  hearing  that  be 
has  left  Barbados  to  selUo  peimanenUy  In  Euglaud. 
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shown  the  genus  to  be  widely  distinct  from  Succinea,  in  its 
jaw,  its  lingual  membrane,  and  its  genital  system. 

Succinea  campestris,  Say. 
St.  Augustine,  Fla. 

Genitalia  as  In  S.  obliqua,  Say,  figured  under  the  name  of  S.  ovalis,  by 
Leldy,  Terr.  Moll.  U.  S.,  I.  pi.  xlIL  flg.  1-3. 

Succinea  pallida,  Pfr. 
Raiatea  Isl.    Mr.  A.  Garrett. 

Lingual  membrane  (pi.  xvii,  flg.  7)  with  30-1-30  teeth,  with  about 
eleveu  laterals,  but  the  chauge  into  marginals  is  very  gradual.  The  figure 
shows  a  central,  first  lateral  and  a  marginal  in  the  fifteenth  tooth. 

Jaw  as  usual  in  the  genus :  no  anterior  ribs. 

Succinea  papillata,  Pfr. 
Huahino  Isl.    Mr.  A.  Garrett. 

Jaw  as  usual :  no  anterior  ribs. 

Lingual  membraue  (pi  xvli,  flg.  6)  with  25-1-25  teeth;  nine  laterals, 
the  tenth  tooth  having  its  inner  cutting  point  bifld.  Some  of  the  outer 
laterals  have  their  outer  cutting  point  bifid. 

Tornatellina  aperta,  Pease. 
Huahino  Isl.    Mr.  A.  Garrett. 

Among  the  species  received  from  Mr.  Garrett  were  two 
of  this  genus,  T.  aperta,  Pse.  and  T.  oblonga,  Pse.  I  did 
not  succeed  in  extracting  the  jaw  of  cither.  With  the* 
lingual  membrane  I  was  more  fortunate,  which  is  the  more 
satisfactory  from  the  fact  of  the  dentition  being  quite  similar 
to  that  which  Mr.  Bland  and  myself  have  described  for 
Achatinella,  s.  s.,  Parlulina,  etc.,  sub-genera  of  Achatinella 
(Ann.  Lyc.  N.  H.  of  N.  Y.,  X.  331).  From  the  exceeding 
minuteness  of  the  individual  teeth  I  find  great  difficulty  in 
counting  the  cutting  points.  They  seem  to  be  about  eight, 
in  the  form  of  regular  denticles,  not  of  unequal  size  as  in 
Achatinella. 
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Tornatellina  is  recognized  as  a  genus  by  Pfciffcr  (Mon. 
VI),  but  by  von  Martens  (Die  Heliceen)  is  considered  as  a 
subgenus  of  Cionella.  It  now  remains  to  be  seen  whether 
this  peculiar  dentition  is  shared  by  other  species. 

I  am  indebted  to  my  friend,  Mr.  A. 
^ — ^       T.  E.  Lansing,  for  the  drawing  of  the 
/www)     teeth  here  given.    It  represents  the 
central,  witli  the  first  and  second  side 
teeth.     There   are   an  exceedingly 
large  number  of  teeth  beyond  this, 
of  the  same  type  quite  to  the  exterior 
margin  of  the  membrane.    The  teeth 
are   arranged   obliquely   in  waving 
rows,  as  is  also  the  case  in  Achatinella. 

Tornatellina  oblonga,  Tease. 
Island  of  Huahine.    Mr.  A.  Garrett. 

Dentition  same  as  in  the  preceding  species. 

Achatinella. 

Already  in  connection  with  my  friend,  Mr.  T.  Bland 
(Ann.  Lyc.  Nat.  Hist,  of  N.  Y.,  X,  331,  pi.  xv),  I  have 
described  and  figured  the  jaw  and  lingual  dentition  of  sev- 
eral groups  or  subgenera  of  Achatinella.  Recently,  I  have 
received  from  Mr.  J.  G.  Anthony,  some  more  specimens  in 
alcohol.  I  am  indebted  to  Mr.  J.  H.  Redficld  for  their 
identification. 

I  find  A.  marmorata,  Gould,  of  which  A.  plumhea,  Qui.,  already  exam- 
ined, is  a  synonyme,  of  the  subgenus  Partulina.*  to  have  the  same  denti- 
tion as  we  have  shown  to  characterize  that  subgenus  as  well  as  Achatinella 

8.  8. 

Of  Lrptachatina  there  was  the  following :  textilis,  Fer.  The  dentition 
is  as  in  the  other  species  of  the  subgenus  examined  by  me.  There  are 
2G-1-2G  teeth,  with  8  laterals.  On  pi.  xiv,  fig.  G,  I  figure  the  transition 
from  lateral  to  marginal  teeth,  and  two  decided  marginals.    These  last 

•  I  use  the  subgeneric  names  of  Von  Marteue. 
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show  the  two  cutting  points  which  characterize  the  section  6  (see  ray 
paper  referred  to  above,  p.  334).  On  the  same  membrane,  however,  are 
some  marginals  having  three  catting  points  and  some  which  are  quite 
pectinate,  being,  therefore,  like  my  section  c  to  which  I  formerly  referred 
the  subgenus.  This  variation  shows  that  my  distinction  between  6  and  c 
was  not  well  founded. 

Of  Laminella  there  was  one  species  :  A,  obesa,  Newc.  The  jaw  is  like 
my  fig.  7  (1.  c).  Teeth  27-  1  -27,  of  same  type  as  other  species  of  the 
subgenus  (see  my  paper,  1.  c).  I  have,  however,  figured  the  19th  tooth 
(pi.  xiv,  fig.  H),  to  show  that  here,  again,  I  do  not  find  the  character  of 
only  two  cutting  points  to  be  constant  in  the  marginals,  the  outer  cutting 
point  being  trifld  in  the  tooth  figured. 

Of  Wexccombia  there  was  A.  venusta,  Mighels.  There  are  24-1-24 
teeth,  with  about  8  laterals  (pi.  xiv,  fig.  D).  Here,  again,  the  marginals 
figured  are  pectinate,  though  others  arc  simply  with  two  cutting  points 
as  I  formerly  (1.  c.)  supposed  the  case  In  all  species  of  this  subgenus. 
Jaw  slightly  arcuate,  with  blunt  ends;  a  few  vertical  wrinkles. 

From  my  finding  the  variation  I  have  noted  above  in  the  marginal 
teeth  of  Isplachatina  and  Xewcombia,  I  am  forced  to  doubt  the  accuracy 
of  the  distinction  in  my  sections  6  and  c  (see  1.  c). 

There  were  also  specimens  of  Achatinella  auricula,  F6r.,  which  is  in- 
cluded in  Achatinella  by  Pfeiffer  (Mon.  VI),  but  referred  by  von  Martens 
to  Partula.  The  dentition  proves  it  to  be  an  Achatinella,  being  of  the 
same  type  as  Achatinella  s.  s.,  and  rartulina. 

Note  on  the  Classification  of  the  Achatellinas. 

Br  THOMAS  BLAND. 

In  the  paper  by  my  friend  Mr.  W.  G.  Binney  and  myself, 
"  On  the  Lingual  Dentition  and  Anatomy  of  Achatinella  aud 
other  Pulmonata"  (Annals  X,  1873),  we  adopted  and  gave 
particulars  of  the  classification  of  v.  Martens  (Die  Heliceen, 
ed.  2)  and  came  to  the  following  conclusion,  viz.,  that  three 
groups  are  indicated  by  the  forms  of  liugual  dentition  in  the 
genus  Achatinella, 

a.  Partulina,  Achatinella  s.  str. 

b.  Kewcombia,  Laminella, 

c.  Leptachatina. 

As  regards  the  subgenera  (of  v.  Martens)  not  represented 
among  shells  received  from  Mr.  Gulick,  we  concluded,  judg- 
ing from  the  shell  alone,  that  Bulimella  and  Apex  belong  to 
the  group  a,  and  Labiella  rather  to  b  or  c  than  to  a. 
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Considering  the  intimate  acquaintance  of  my  friend,  Mr. 
Gulick,  with  the  genus,  and  his  publication  of  a  classification 
of  the  Achatellinoe  (Proc.  Zool.  Soc,  1873),  it  seems  to  me 
very  desirable  that  his  views  should  be  compared  with  those 
of  v.  Martens,  with  especial  reference  to  the  results  obtained 
from  examination  of  the  dentition. 

In  the  foregoing  paper  by  Biuney,  he  expresses  doubt  as 
to  the  validity  of  our  group  c,  and  for  my  present  purposes 
I  therefore  adopt  two  groups  only,  a  and  b,  as  indicated  by 
the  dentition  of  the  species. 

Gulick's  classification  is  as  follows  : — 

ACII ATELLI X  J£. 

A.  Arboreal  Genera. 

1.  Achatinella,  Swainson. 

Type  A.  vitlpina,  F6r. 
This  is  equivalent  to  the  s.  g.  Achatinella  s.  str.  of  v.  Martens. 

2.  Bulimella,  Pfeiffer. 

Type  B.  rosea,  Sw. 
This  agrees  with  the  s.  g.  Bulimella  of  v.  Martens. 
8.  Apex,  v.  Martens. 

Type  A.  decora,  Fe>. 
This  also  agrees  with  the  s.  g.  Apex,  v.  Mart. 

4.  Laminella,  Pfeiffer. 

Type  L.  gravida,  F6r. 
Laminella,  Gulick,  includes  section  b  of  Newcombia,  v.  Mart.,  but 
otherwise  agrees  with  Laminella  of  that  author. 

5.  Partulina,  Pfeiffer. 

Type  P.  virgulata,  Mighels. 
Gulick  embraces  in  this  s.  gen.  two  sections,  Perdicella  and  Ebur- 

nella,  proposed  by  Pease,  the  type  of  the  former  placed  in  Lept- 

achatina  by  v.  Martens,  of  the  latter  in  Partulina. 
Partnlina,  Gulick,  otherwise  agrees  with  the  same  8.  gen.  of  v. 

Martens. 

6.  Xeiecombia,  Pfeiffer. 

Type  N.  Cuminyi,  Kewc. 
Gulick,  in  a  measure,  agreeing  with  Pfeiffer,  confines  this  s.  gen.  to 
the  plicated  species  of  section  a.  Newcombia,  v.  Mart.    A.  picta 
of  that  section  is  in  Laminella,  Gulick. 

7.  Auriculella,  Pfeiffer. 

Type  A.  auricula,  FCr. 
Gulick  and  Pfeiffer  correctly  treat  A.  auricula.    That  and  other 
species  of  the  s.  gen.  (Bland  &  Binney,  L  c.)  have  the  same  dentl- 
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tion  as  species  of  Partulina  and  Achatinella,  by  no  means  of  Par- 
tula  In  which  A.  auricula  Is  placed  by  v.  Martens.  *  Gulick  adopts 
Frickella,  Pfelffer,  as  a  section  of  this  s.  gen. 

B.  Terrestrial  Genera. 

8.  Carelia,  H.  &  A.  Adams. 

Type  C.  adusta,  Gould. 
V.  Martens  places  C  adusta  (as  syn.  of  bicolor,  Jay)  In  Carelia,  s. 
gen.  of  Achatina.    Pfelffer  includes  species  of  Carelia  in  Spiraxis, 
C.  B:  Ad. 

9.  Amastra,  II.  &  A.  Adams. 

Type  A.  magna,  C.  B.  Ad. 
This  embraces  species  placed  both  in  Laminella  and  Isptachatina  by 

v.  Martens.    His  type,  A.  turritella,  F6r.,  of  Leptachatina,  is  in 

Amastra  of  Gulick. 
10.  Isptachatina,  Gould. 

Type  L.  acuminata,  Gould. 
Gulick  includes  section  Labiella,  Pfr.f  treated  by  v.  Mart,  and 

Pfelffer,  as  a  separate  s.  genus. 

In  explanation  of  Gnlick's  views  I  add  the  following  ex- 
tract from  a  letter  addressed  to  me  by  him,  dated  China, 
April  11,  1874. 

"It  appears  from  the  teeth,  that  Pfelffer  was  right  In  putting  Auriculella 
with  the  Achatellina:.  I  am  sorry  that  when  last  in  the  Sandwich  Islands, 
I  did  not  succeed  in  getting  any  specimens  of  Carelia  or  Xeiccomhia  for 
examination.  The  latter  is  undoubtedly  allied  to  Partulina,  the  former 
is  more  nearly  allied  to  Amastra,  but  the  form  is  so  different,  it  would  be 
very  interesting  to  know  about  the  teeth.* 

Achatinella,  Iiulimella  and  Apex  are  evidently  closely  allied,  but  any 
classification  which,  like  Pfeiffcr's,  recognizes  the  difference  between  the 
first  two  should  also  recognize  the  last,  which  is  quite  as  distinct. 

Achatinella  and  Iiulimella  are  completely  graded  together  by  the  varie- 
ties of  A.  casta  and  A.  oviformis,  Newc.  and  of  D.  Soicerbyana,  Pfr. 

Under  the  name  Laminella  I  group  only  a  few  species,  viz.,  h.  gravida, 
straminea  and  sanguinea  on  Oahu,  citrina  and  cenusta  on  Molokal,  tetrao  on 
Lanai,  bullosa  on  E.  Maul,  and  picta  on  W.  Maul;  these  are  all  arboreal 
in  their  habits  and  sinistral  in  form,  while  the  numerous  species  of  Amas- 
tra are,  with  but  rare  exceptions,  confined  to  the  ground  and  dextral  in 
form.  A.  soror  and  A.  acuta  are  the  only  sinistral  species  that  I  now  re- 
member. Of  most  of  the  species,  sinistral  specimens  have  never  been 
seen." 


•  I  am  disinclined  to  adopt  the  views  of  Pfeiffer  and  v.  Martens,  that  Carelia  be- 
longs either  to  Achatiiwor  Spiraxis. 
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The  result  of  Bi alloy's  examination  of  the  dentition  of 
species  of  the  genus  Achatinella,  as  classified  by  Gulick,  is 
as  follows;  group  a,  Achatinella  s.  str.,  Bulimella,  Apex, 
Parlulina,  Auriculella,  group  b,  Laminella,  Amastra,  Lept- 
achalina.  The  subgenera  of  Gulick,  of  which  the  dentition 
is  unknown,  are  Newcombia  and  Cartlia. 

It  will  be  seen  that  the  dentition  of  Gulick's  arboreal  s. 
genus  Laminella,  the  species  of  which  arc  said  to  be  sinis- 
tral, is  the  same  as  of  his  terrestrial  s.  genera  Amastra  {lhc 
species  with  rare  exceptions  dextral)  and  Leplachatina. 

V.  Martens  and  Gulick  place  various  species  in  different 
subgenera;  this  surely  shows  that  the  distinctions  derived 
from  consideration  of  shell  alone  are  arbitrary,  and  the 
limits  of  the  subgenera  ill  defined. 

PfeifFer,  from  form  of  shell  alone  (Mon.  VI,  1(>1),  adopts 
the  following  names  for  the  sections  in  which  he  arranges 
the  species  of  Achatinella;  the  letters  a  and  b  indicate  the 
group  to  which  each  suction  belongs  from  consideration  of 
dentition. 


a  1.  Parlulina. 

a  2.  linlimella. 

b  3.  LabtOla. 

a  4.  Achatint  llastrum. 

(==  Achatinella  s.  str.). 
b  5.  Amastra. 


b      G.  Laminella. 

f  7.  Xeiccombia,  a. 
6  f   8.  »  b. 

b       9.  Leptat hatina. 

a  t  10.  Frickella. 

a     11.  Auricuklla. 
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EXPLANATION  OF  THE  PLATES. 


FlO. 

1.  Bulimnlns  pullidior,  Sowb. 

2.  Helix  aspera,  Fer. 

3.  Helix  spinosa,  Lea. 

4.  Umax  montami*.  Ing. 
6.   Helix  arrosa,  GUI. 

p.  e.  penis  sac. 

v.  p.  vaginal  prostate. 

r.  retractor  muscle, 

g.  b.  genital  bladder, 

d.  g.  b.  duet  of  namo. 

a.  d.  accessory  duct  of  same, 

ov.  ovary, 

t.  testicle. 


Plate  XIL 

Genitalia  of:— 
Fig. 

6.  Helix  scptemvolvn.  S  (jr. 

7.  Ariolimax  Hcmphilli. 

8.  Helix  erispata,  For. 

9.  Ariolimax  Anderson!,  J.  G  C  oop. 


v.  d.  va»  defcren-. 

f.  flagcllum. 

c.  epididymis, 

ov.  oviduct. 

v.  vagina, 

or.  external  orifice, 

pr.  proi-tatc. 


Plate  XIII. 

Fio. 

A.  Genitalia  of  Helix  rufl-incta,  New. 

d.  s.  Durt tae? 

B.  Zonites  cerinoideus,  Anth.  Central,  lateral  and  marginal  teeth  of  the  lingual  mem- 

brane. 

C.  Genitalia  of  Amp'  ibulima  Rawsouis,  Bl. 
r.   The  retractor  muscle  of  the  penis  sac. 

D.  Coscilianclla  Gundlachi,  Pfr.  Jaw. 

E.  Orthalicu*  undatus.  Ring.  var. 
Central,  lateral  and  marginal  teeth. 

F.  Genitalia  of  H.  Jamaiccnsis,  Chemn. 

e.  The  long  epididymis. 

G.  Same  as  I);  enlarged  still  more  to  ^how  the  nature  of  the  rib*. 
II.   Central,  lateral  and  marginal  teeth  of  same. 

I.   Same.  Transition  ami  marginal  teeth. 
J.   Strophia  incana.  Biun.   Central,  lateral,  transition  and  marginal  teeth. 
K.   Same  of  Helix  Carpeutcriana,  Bl. 


PLATE  XIV. 

Fio.  Lingual  Dentition  of:— 

A.  Helix  fringilla,  Pfr.   See  also  pi.  xv,  flg.  A. 

B.  Helix  Jamaicensis,  Ch. 

C.  Helix  Stnderiana.  Fer. 

D.  Achatinella  vnnu*ta,  Mighcli". 

E.  Amphibulimn  Rawsonis,  Rl. 

F.  Glandina  truncata,  Say. 

Central  and  first  l  iteral  tooth  and  part  of  the  l  itter  still  more  enlarged. 

G.  Transition  and  marginal  tocih  of  Achatinella  textilis.  Fer. 

H.  An  inner  marginal  tooth  of  Achatinella  obesa,  Newc. 
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Plate  XV. 

FIG.  Lingual  dentition  ol  :- 

A.  Helix  fringilla,  Tfr.  See  also  pi.  xiv,  fig.  A. 

B.  Helix  Carpenter!,  Newc. 

C.  D.  Helix  pubescens,  Pfr. 

Jaw  and  teeth. 

E.  Patula  Cumberlandiana,  Lea. 
P.  Cylindrella  Pocyana,  Orb. 

G.  Helix  Diabloensis,  J.  G.  Coop.  ? 

Plate  XVI. 

Fig.  Jaw  and  lingual  dentition  of:— 

A.  B.   Bidimulus  limnncoldes,  Fur. 

C.  Helix  cereolus,  Muhlf. 

D.  E.   Helix  exolcta,  Binncy  (see  p.  178). 

F.  Helix  rufescens.  Penn. 

G.  Helix  dentiens,  Per. 

n.  Trochomorpha  Cressidn,  Gld. 
I.   Nanina  radians,  Pfr. 

Plate  XVII. 

Fig. 

I.  Cylindrella  ornnta,  G.  The  central,  first  and  last  teeth. 
II-IV.  Binneya  notabili*.  Jaw.  animal  in  half  repose,  and  the  central,  first, 
sixteenth  and  last  teeth. 
V.  Helix  Tryonl,  Newc.  The  central,  first,  eleventh,  thirteenth,  fourteenth, 

thirty-seventh  and  hW  teeth. 
VI.  Succinea  papillata.  Pfr.  Central,  lateral  and  marginal. 
VII.  8nccinea  pallida,  Pfr.  Central  and  first  and  fifteenth  teeth. 
VIII.   Helix  Van  Nostrandi,  Bl.  Central,  first,  tenth,  eleventh,  nineteenth  and 
twenty-fourth  teeth. 
IX.   Helix  facta,  Newc.  Genitalia. 
X.  Helix  Tryoni,  Newc.  Genitalia. 
XI.  Helix  fallax.  Say.  Genitalia. 
XII.  Helix  Van  Nostrandi,  Bl.  Genitalia. 

XIII.  Helix  facta,  Newc.  Central,  first,  fourth,  twelfth,  thirteenth,  seventeenth 

and  twenty-sixth  teeth. 

XIV.  Helix  Hopetouensis,  Shuttl.  Genitalia. 
XV.   Helix  alternata.  Say,  var.  Genitalia. 

XVI.   Endodonta  ineerta,  Mouss.  Central,  first  and  last  teeth. 
XVII.  Patula  Huahinensis.  Pse.  Central,  lateral  and  marginal. 
XVIII.  Helix  Rugeli,  Shuttl.  Genitalia. 
XIX.  Helix  tridentatn,  Say.  Genitalia. 

Plate  XVIII. 

Fio.  Lingual  dentition  of:— 

A.  Helix  Harfordiana,  J.  G.  Coop. 

B.  Helix  leporina,  Gld. 

The  right  hand  figure  shows  an  abnormal  first  l:itera.. 

C.  Helix  Ingersolli,  Bland. 

D.  Limnx  montnnus,  Ing. 

E.  Helix  anriculata.  Say. 

F.  Var.  castancus  of  P. 

G.  Ariollmax  Anderson!,  J.  G.  C.  ? 

H.  Ariollmax  Hempbilli. 

I.  Auadenus. 
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XXL  —  Notes  on  certain  Temestrial  Mollusks,  with  descrip- 
tion of  a  New  Species  of  the  Genus  Amphibulima. 

Bv  THOMAS  BLAND. 
Bead  October  11th,  1875. 

Helix  Sagemon,  Beck.  (Caracolut). 

In  former  papers  (Annals  XI,  81  and  148)  I  mentioned 
the  receipt  from  Haiti  of  dead  specimens  of  H.  bizonalis, 
Desh.,  and  referring  to  II.  Gaskoini,  Pfr.,  of  Santo  Domingo, 
remarked  as  follows  :  44  looking  at  the  variability  of  H.  Sag- 
emon of  Cuba,  I  am  much  inclined  to  consider  that  //.  Gas- 
koini is  a  variety  of  bizonalis."  I  am  now  indebted  to 
Professor  Linden  of  Buffalo,  for  several  living  specimens, 
collected  by  himself  on  Gonave  Island,  of  a  species  not  only 
very  closely  allied  in  every  respect  to,  but  I  believe  identical 
with  the  variety  of  //.  Sagemon,  described  as  77.  Arangiana 
by  Poey.* 

The  Gonave  shells  differ  only  from  a  Cuban  specimen  of 
Arangiana,  received  from  my  friend  Don  Rafael  Arango,  iu 
having  a  white  instead  of  a  reddish  brown  peristome. 

Seeing  that  this  Cuban  form  belongs  also  to  the  Haitian 
fauna,  and  comparing  H.  Gaskoini  with  varieties  of  II.  Sag- 
emon, I  am  led  to  the  conclusion  that  the  former  belongs  to 
the  latter  group,  and  is  not  a  variety  of  bizonalis.  Indeed 
H.  Gaskoini  is  strikingly  similar  to  II.  marginelloides,  Orb., 
as  figured  by  Pfciffer  (Nov.  Conch,  taf.,  XCI,  figs.  9  and 
10). 

I  submitted  the  animal  of  the  Gonave  shell  to  my  friend 
W.  G.  Binney,  who  examined  that  of  the  Cuban  Arangiana 
received  from  Arango.  Binney  reported  that  in  jaw  and 
dentition  they  agree,  but  the  former  has  an  outer  small  out- 


•  Poey,  in  his  Introduction  to  the  Catalogue  of  Land  and  Fresh  Water  Mollusks  of 
Cuba,  by  Arango  (Bepertorio  I,  71),  acquiesces  iu  placing  Arangiana  and  other  allied 
species  In  the  synonymy  of  Sagemon. 
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ting  point  to  the  outer  laterals  and  marginals,  appearing  first 
on  the  ninth  tooth. 

In  correspondence  on  the  subject  of  this  difference,  Binncy 
remarked  as  follows : 

14 1  have  reexamined  the  Unguals  of  the  Gonave  and  Cuban 
shells,  with  a  view  of  verifying  the  existence  of  the  side  cut- 
ting point.  In  the  Cuban  Arangiana  (Notes,  Proc.  Acad. 
N.  S.  Phila.,  pi.  XXI,  fig.  1)  you  will  see  in  the  8th  and 
11th  teeth,  an  approach  to  a  side  cutting  point  by  the  bulging 
on  the  side  of  the  main  cutting  point.  This  sometimes  occurs 
on  the  extreme  marginals  also,  both  of  Arangiana  and  Sag- 
emon  (1.  c.  tig.  4),  while  in  the  Gonave  species  it  is  very 
much  more  pronounced  on  the  outer  laterals.  The  difference 
is  quite  worth  noting  ;  whether  it  be  specific  may  well  be 
doubted,  especially  as  we  have  never  examined  many  Unguals 
of  any  one  species  to  ascertain  the  limits  of  variation." 

The  occurrence  in  Haiti  of  the  Cuban  Sagemon  affords 
additional  evidence  of  the  faunal  connection  of  the  two 
Islands.  Identical  secies  are,  however,  rare.  The  following 
may  bo  mentioned  as  the  most  important :  Ilelicina  rugosa, 
Pfr.,  Succinea  oc/iracina,  Gund.,  Zonites  Gundlachiy  Pfr., 
Helix  Boothiana,  Pfr.,  Montetanrina,  Pfr.,  vortex,  Pfr., 
Oleacina  oleacea.  For.,  Strophia  striatella,  Fer.,  microstoma, 
Pfr.,  Macroceramus  Gundlachi,  Pfr.,  Goecilianella  Gund- 
lachi, Pfr.,  Stenogym  hasta,  Pfr. 

Helix  copa,  Mull.  (Cepolia). 

Prof.  Linden  found  in  the  vicinity  of  Port  au  Prince, 
living  specimens  of  II.  cepa,  var.  minor.  The  color  is  an 
uniform,  very  dark  (blackish)  chestnut, — rather  more  rufous 
at  the  apex  ;  the  pale  band  scarcely  perceptible.  I  had  not 
previously  seen  fresh  specimens  of  this  curious  species. 

Liguus  virgineus,  L. 

This  species  doubtless  lives  on  Gonave  Island. 
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Prof.  Linden  found  specimens  inhabited  by  living  Pagurust 
''moving  about  briskly  in  an  old  pasture,  at  a  distance  of 
two  miles  from  the  nearest  sea  beach." 

Bulimulus  Bahamensis,  Plr. 

One  specimen  was  found  by  Prof.  Linden  near  Port  an 
Prince  (at  Fort  Jacques),  of  the  var.  of  B.  Dahamemis 
collected  by  my  friend  Mr.  D.  Sargent,  at  Durham  Creek, 
Great  Inagua. 

In  a  former  paper  (Annals  X,  318)  I  remarked  on  the 
fannal  connection  of  that  Island  with  Haiti. 

Amphibulima  Rawsonis,  now  Bp. 

T.  ovato-oblonga,  tennis,  snbrngnloso-striata,  lineis  impres- 
bis  sntura  parallelis  subdeeussata,  nitens,  vix  peliucida, 
fuseo-eorncn,  macnlis  rntis  raris  ornata ;  spira  brevis,  obtusi- 
uscnla,  rnbescens  ;  linen  rufu  infra  sntnram  impressam  posita ; 
nnfr.  3,  nltimus  convexns,  nut  ice  perdeflexus,  columella 
callosa,  reccdens  ;  apertnra  obliqua,  peroblongo-ovalis,  intua 
nitido-cajrnlescens ;  pcrist.  simplex,  leviter  incrassattim, 
margine  dextro  sinnato,  columellari  arcuato. 

Shell  ovatc-oblong,  thin,  with  rather  rib-like  stria?  irregularly  decus- 
fiated  by  Impressed  lines  parallel  with  the  suture;  shining,  scarcely  pel- 
lnctd,  rather  dark  horn-colored,  ornaniented  with  a  very  few  reddi>h  spots; 
spire  short,  rather  obtuse,  rufous;  with  a  reddish  line  beneath  the  im- 
pressed suture;  whorls  3,  the  last  convex,  much  deflexed  at  the  aperture; 
columella  callous,  receding;  aperture  oblique,  oblong-oval,  camilcsceut 
within;  perist.  simple,  slightly  thickened,  right  margin  sinuous,  colu- 
tnellar  margin  arcuate. 

Long.  18;  Dtam.  10  mill.;  Ap.  longit.  max.  14;  Diam.  max.  (infra 
medium)  9  mill. 

Habitat.    Island  of  Montscrrat,  West  Indies. 

Itemarks.  This  species  is  most  nearly  til  lied  in  form  to 
A.  pardalina,  Gnppy,  of  Dominica,  but  very  distinct  from 
A,  patula  and  rubescens.    The  single  specimen  found  was 
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sent  to  mo  for  determination  by  Sir  Rawson  W.  Rawson,  to 
whom  I  dedicate  the  species. 

W.  G.  Binney,  in  the  preceding  paper,  has  described  the 
jaw  and  dentition  of  the  animal,  pointing  out  the  peculiarities 
of  the  latter  as  compared  with  other  species  of  the  genus. 

As  might,  be  expected  from  the  geographical  position  of 
Montserrat,  the  land  shells  inhabiting  it,  belong  to  the  same 
fauna  as  that  of  the  neighboring  islands.  With  A.  liaicsonis, 
were  found  II.  Josephince,  D.  exilis,  Helicina  Guadelupensis 
and  picta. 

Helix  Van  Nostrandi,  now  sp.   ( Triodopsis). 

This  species  is  in  form  and  character  of  the  aperture  very  nearly  allied 
to  II.  introferens,  but  is  more  decidedly  costatc,  more  convex  at  the  base, 
with  smaller  umbilicus,  and  without  the  internal  tubercle.  It  connects 
intro/erens  and  vultuosa  with,  but  is  quite  distinct  from  fallax. 

The  measurements  of  a  specimen  with  6i  whorls,  arc,  diam.  max.  124  : 
min.  11,  mill.  Alt.  7  mill.  Of  a  specimen  with  6  whorls;  diam.  max.  10; 
mln.  8  mill. ;  alt.  5  mill. 

Several  specimens  were  collected  at  Aiken,  S.  Carolina,  in 
the  winter  of  1874-5  by  Miss  Emma  Van  Nostrand,  daughter 
of  my  esteemed  friend  Mr.  Henry  D.  Van  Nostrand. 

Mr.  W.  G.  Binney  has,  in  the  preceding  paper,  described 
the  dentition  of  this  species. 
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XXII. — Some  Additional  Light  on  the  so-called  Sterna 

Portlandica,  Ridgway. 

Bl'  WM.  brkwster. 
Read  Nov.  1,  1875. 

Shortly  after  Mr.  Ridgway's  article  orf  this  supposed 
species  appeared  in  the  44  American  Naturalist,"  I  published 
a  few  additional  notes  on  the  same  subject  in  the  "American 
Sportsman"  (Jan.  16,  1875).  Having  since  been  enabled  by 
the  acquisition  of  a  fine  series  of  terns  to  make  some  further 
investigations  into  the  matter,  I  am  now  uot  a  little  disposed 
to  question  the  specific  validity  of  S,  Portlandica,  and  trust  in 
the  course  of  the  present  paper  to  show  clearly  its  true  posi- 
tion. 

Among  the  terns  before  me  are  eight  specimens  collected 
on  Muskegat  Island,  Mass.,  between  the  respective  dates  of 
July  1st  and  August  9th ;  of  these  I  will  briefly  describe  the 
most  extreme  example. 

In  size  and  proportion  of  parts,  similar  to  S.  hirundo.  Forehead,  sides 
of  head,  neck  all  around,  throat  and  entire  under  parts,  clear,  pure  white. 
Mantle,  rump,  aud  upper  surface  of  tail,  pale  pearly  blue.  Occiput,  crown, 
and  space  around  eye,  sooty  black.  A  dark,  slaty,  cubital  bar  on  the 
wings.  Bill  deep  glossy  black,  tipped  with  pale  yellow,  and  with  but  the 
faintest  possible  suspicion  of  a  reddish  tinge  at  the  base  of  the  lower 
mandible.  Tarsi  and  feet  black,  also  with  a  slight  shade  of  reddishness, 
perceptible  however,  only  when  the  parts  are  exposed  to  the  strongest 
light. 

Of  the  remaining  seven  specimens  five  are  precisely  simi- 
lar in  every  respect  but  one,  namely,  in  the  slightly  increased 
reddishness  of  the  feet  aud  tarsi.  The  seventh  bird  has  the 
tarsi  dark  red  with  a  blackish  cast,  while  at  the  base  of  the 
otherwise  perfectly  black  bill  is  a  small  but  distinctly  out- 
liued  area  of  brick  red,  confined  almost  entirely  to  the  lower 
mandible  and  encroaching  but  slightly  upon  the  upper.  In 
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the  eighth  bird  we  find  the  tarsi  and  feet  clear,  bright  coral, 
the  hill  black,  with  the  lower  mandible  dull  red  as  far  out  as 
the  gonys.  Through  this  series  of  eight  specimens  there 
runs  but  little  variation  of  plumage,  excepting  that  the  in- 
creasing reddishness  of  the  tarsi  and  bill  is  regularly  corre- 
lated with  a  whiter  shade  in  the  color  of  the  rump  and  upper 
surface  of  tail,  and  a  gradual  decadence  of  the  dark  bar  on 
the  wing,  which  mark,  well  known  to  indicate  immaturity, 
is  altogether  wanting  in  the  last  specimen. 

We  now  pick  up  a  tern  of  a  still  more  advanced  stage. 
The  white  of  the  forehead  is  encroached  upon  and  narrowed 
down  by  the  black  of  the  crown,  the  tarsi  and  feet  are  coral 
without  any  tinge  of  duskiness,  the  bill  is  bright,  clear,  red 
as  far  out  as  the  angle  of  the  gonys  on  both  mandibles,  and 
the  rump  is  now  for  the  first  time  entirely  white.  From  this 
specimen  we  find  an  easy  and  complete  transition  through 
birds  with  redder  and  still  redder  bills  and  white  foreheads 
spotted  and  blotched  with  black,  up  to  the  typical,  adult 
Sterna  Jtirundo,  with  its  black  cap  and  red  bill  simply  tipped 
with  black.  A  more  complete  and  perfect  series  could  not 
be  desired  than  that  we  have  before  us  connecting  the  bird 
first  described  with  the  typical  Sterna  hirumlo.  Let  us 
compare  this  same  black  billed,  black  legged  hirumlo  with 
our  specimen  of  Sterna  Porllandica,  taken  at  Muskcgat 
Island,  July  1st,  1870. 

The  two  birds  placed  side  by  side,  a  careless  observer 
would  say  at  once  they  are  the  same,  and  indeed  the  general 
etreet  is  surprisingly  similar.  The  pattern  of  the  head  is 
precisely  identical,  the  under  parts  in  both  are  pure  white, 
the  mantle  dark  pearly  ash,  and  the  cubital  bar  nearly  equal 
in  color  and  extent.  But  the  rump  of  Porllandica  is 
emphatically  white  in  decided  contrast  with  the  ashy  one  of 
the  other  bird,  and  upon  comparing  the  shape  and  propor- 
tions of  the  tarsi,  feet,  bill,  etc.,  the  two  in  this  respect,  are 
found  to  differ  irreconcilably.  Evidently  S.  Porllandica  is 
not  to  be  confounded  with  the  bird  wo  have  been  studying. 
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What  then  are  its  true  affinities?  Let  us  take  up  a  specimen 
of  Sterna  macrura,  and  ignoring  for  the  moment  all  discrep- 
ancies of  color,  compare  it  carefully  with  Portlandica.  Part 
for  part  it  agrees  perfectly  ;  not  a  measurement  of  bill,  feet, 
tarsi,  wings  or  tail,  but  can  be  exactly  matched  in  the  series 
of  macrura  before  us.  Undeniably  then  the  difference  is 
purely  one  of  color. 

But  it  may  be  urged  the  Arctic  tern  never  in  any  plumage 
possesses  a  black  bill  and  feet.    True  it  has  never  been  known 
to  have  these  parts  so  colored,  neither  has  S.  hirundo;  and 
yet  we  have  just  traced  a  bird  of  the  size  and  proportions  of 
hirundo,  but  with  the  bill  and  feet  black,  or  nearly  so, 
directly  and  unmistakably  up  through  closely  connecting 
forms,  into  the  ordinary  typical  plumage  of  that  bird.  Now 
why  should  not  S.  macrura  be  subject  to  the  same  variations 
of  color?    It  is  a  bird  very  closely  allied  to  hirundo  and 
with — so  far  as  is  known  —  nearly  the  same  seasonal  changes 
of  plumage.    What  can  be  more  likely  than  that  S.  Port- 
landica bears  the  same  relation  to  macrura  that  our  black 
billed  bird  does  to  the  adult  hirundo.    With  as  good  a  series 
of  skins  of  Sterna  macrura  as  that  now  at  our  command  of 
S.  hirundo,  there  can  be  but  little  doubt  that  this  point  could 
be  directly  estaWished.    At  present  we  have  only  analogy 
to  reason  by,  but  the  indirect  evidence  is  most  strong.  The 
fact  that  Portlandica  has  the  rump  white  is  very  pertinent, 
inasmuch  as  Sterna  macrura  is  the  only  species  among  those 
we  have  named,  whose  nestlings  tatve  not  that  part  more  or 
less  washed  with  slate  or  pearly  blue.    Two  specimens  of. 
undoubted  young  macrura  before  ivs,  though  not  sufficiently 
feathered  to  fly  at  the  time  of  their  capture,  still  have  the 
rump  of  most  immaculate  whiteness.    Our  specimen  of 
Portlandica  has  the  bill,  tarsi  and  feet,  absolutely  black;  but 
in  this  respect  it  probably  represents  an  extreme  and  perhaps 
accidental  limit  of  variation. 

The  Smithsonian  specimeu  we  have  never  seen,  but  in  the 
past  conneciion,  mark  the  following  clause  taken  from  Dr. 
November,  1875.  15  Ann.  Lyc.  Nat.  Hist.,  Vol.  XL 


Digitized  by  Google 


204 


On  the  so-called  Sterna  Portlandica. 


Coues'  description  of  that  example  (Birds  of  the  Northwest, 
p.  G91).  He  says,  "bill  and  feet  black,  but  the  latter  with 
a  perceptible  reddishness."*  Now  here  we  have  an  approach, 
however  slight,  to  the  red  bill  and  feet  of  S.  macrura,  the 
first  link  in  fact  of  a  chain  or  series  of  specimens  which  is 
required  to  connect  the  two  stages  of  plumage. 

Dr.  Coues  in  the  article  above  quoted,  compares  Portland- 
ica with  Dougalli;  but  if  our  specimen  be  identical  with  the 
type  (and  it  has  been  unqualifiedly  declared  to  be  so,  by  the 
best  judges,  Dr.  Coues  himself  included),  he  is  surely  at 
fault,  for  in  almost  every  respect  does  oirr  bird  differ.  The 
wings  are  much  longer,  the  tarsi  shorter  and  "the  size  of 
the  white  areas  on  the  inner  webs  of  the  primaries"  is  decid- 
edly not  "exactly  as  in  Dougalli  "  In  Dougalli  these  white 
areas  run  along  the  entire  length  of  the  feather  on  its  inner 
edge,  narrowing  as  they  approach  the  tip,  where  they  again 
broaden  out  and  including  the  extreme  point  of  the  feather, 
extend  a  little  way  back  on  the  margin  of  the  outer  web. 

In  Pwllandica  they  come  entirely  to  an  end  a  full  inch 
from  the  tip  of  the  feather,  and  in  this  and  every  respect  the 
pattern  of  eoloration  of  the  primaries  is  precisely  the  same 
as  in  S.  macrura.  Neither  is  the  bill  of  our  specimen  at  all 
"identical"  either  in  "shape  or  size"  with  that  of  any 
example  of  S.  Dougalli,  young  or  old,  in  the  series  of  some 
forty  specimens  of  that  bird  before  us,  but  as  previously 
stated  it  is  precisely  similar  to  the  average  bill  of  /Sterna 
macrura. 

Another  point  of  resemblance  to  macrura  exists  in  the 
presence  of  a  few  feathers  on  the  under  parts,  which  are 
tipped  with  plumbeous,  faintly  but  yet  distinctly.  These 
feathers  are  somewhat  isolated  and  give  the  plumage  a  soiled 
appearance. 

Again  the  Massachusetts  specimen  of  Portlandica  was 
taken  on  a  portion  of  Muskegat  Island,  where  the  Arctic 


*  The  italics  ore  oar  own. 
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terns  breed  apart  from  the  other  species,  and  at  Portland, 
Me.,  whence  the  type  specimen  was  obtained,  Sterna  rnacrura 
is  one  of  the  most  abundant  terns. 

Now  supposing  the  relationship  of  Portlandica  to  rnacrura 
to  be  granted,  as  we  consider  that  of  our  other  black  billed 
tern  to  hirundo,  to  be  proven,  the  question  at  once  arises, 
what  is  this  peculiar  condition  of  plumage,  and  how  accounted 
for?  The  young  of  hirundo  and  rnacrura  are  not  described 
as  with  black  bill,  tarsi  and  feet,  in  their  first  fall  and  winter 
plumage,  and  assuredly  these  members  cannot  become  darker 
as  the  bird  advances  in  age.  Now  strange  as  it  may  appear, 
this  is  precisely  the  fact.  With  the  special  purpose  of 
obtaining  information  on  this  point,  another  expedition  was 
made  to  the  breeding  ground  of  the  terns  after  the  capture 
of  the  black-billed  birds  in  July  and  August,  and  a  large 
scries  of  young  and  fall  specimens  of  Sterna  hirundo  col- 
lected, careful  notes  being  taken  on  the  color  of  the  bill, 
feet,  etc.,  while  the  birds  were  freshly  killed.  The  facts 
elicited  by  a  careful  comparison  of  specimens  are  briefly  as 
follows.  The  color  of  the  bill  and  feet  in  chicks  a  few  days 
old  varies  individually  to  a  considerable  extent,  but  in  the 
average  the  tarsi  and  feet  are  light,  while  on  the  bill,  reddish 
or  orange-colored  areas  predominate  over  the  dusky  or  black. 

In  birds  nearly  or  just  able  to  fly  the  bill  averages  much 
darker,  in  most  instances  the  whole  of  the  upper  mandible 
being  black  or  dark  brown  with  the  exception  of  the  maxil- 
lary tomium,  which  is  light,  like  the  lower  mandible.  After 
this  period,  as  the  bird  advances  in  age  the  black  area  of  the 
bill  spreads,  the  forehead  whitens  and  the  brown  and  gray 
tipping  of  the  feathers  of  the  back  wears  off.*  To  this  rule 
there  are,  however,  a  few  exceptions,  some  birds  with  a 
nearly  pure  mantle  and  snow  white  forehead,  having  the 


•  AH  the  (specimens  of  which  we  are  now  speaking  arc  birds  of  the  year,  collected 
in  Sept.  and  Oct.,  but  owing  to  the  persistency  with  which  their  nests  nre  broken  up  by 
the  eggers,  their  ages  are  various,  several  taken  at  the  latter  date  being  scarcely  able 
to  fly. 
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lower  mandible  red  as  far  out  as  the  gonys,  but  in  by  far  the 
greater  number  of  cases,  where  the  mantle  has  nearly  lost 
its  rusty  spotting,  and  the  forehead  becomes  pure  white,  the 
bill  is  nearly  and  in  some  examples,  eutirely  black,  with  but 
a  slight  reddishncss  at  the  base. 

With  the  greater  or  less  amount  of  black  ou  the  bill  is 
usually  correlated  a  darker  or  lighter  color  of  the  feet  and 
tarsi,  but  this  rule  also  has  one  or  two  exceptions  in  the 
series.  Now  to  return.  The  black-billed  birds  taken  in 
July  and  August  cannot  be  birds  hatched  this  season.  That 
is  manifestly  impossible,  for  they  are  all  in  perfectly  devel- 
oped plumage,  and  the  mantle  is  as  clear  and  immaculate  as 
in  mature  specimens.  What  then  are  they  ?  They  are  birds 
that  have  completed  the  first  year  only  of  their  existence ; 
birds  that  in  the  fall  of  the  previous  year  haft  the  mantle 
slightly  obscured  by  brownish  blotchings,  the  bill  nearly 
black  and  the  tarsi  and  feet  dark :  in  short,  birds  like  the 
ones  we  have  just  been  examining.  The  dark  color  of  the 
bill  and  legs  has  since  spread  and  intensified.  Indeed  one 
of  the  October  specimens  is  so  nearly  like  these  summer 
birds,  that  had  not  its  age  been  carefully  determined  by  dis- 
section, we  should  hesitate  before  calling  it  a  bird  of  this 
season.  Its  bill  and  feet  are  quite  as  dark  as  the  average  of 
the  summer  specimens,  and  the  mantle  has  become  nearly 
immaculate.  Now  in  this  same  category  we  would  place 
Steima  Portlandica,  referring  its  parentage  of  course,  as 
before  stated,  to  macrura  instead  of  hirundo.  Only  one 
more  question  remains  to  be  answered,  namely;  why  are 
these  black-billed  birds  so  rare,  if  they  represent  a  regular 
stage  or  plumage  of  species  so  common  as  S.  maciura  and 
S.  hirundo?  Here  we  are  obliged  to  confess  ourselves  nearly 
at  fault  and  can  offer  little  more  than  conjecture. 

It  is,  however,  nearly  certain  that  neither  species  while  in 
t his  plumage  breeds,  and  this  is  decidedly  the  opinion  of  the 
gentlemen  to  whom  we  are  indebted  for  the  most  interesting 
and  important  specimens,  an  opinion  founded  moreover  on 


Digitized  by  Google 


On  the  so-called  Sterna  Porllandica.  207 


dissection  and  observation  of  the  habits  while  in  life.  Now 
such  being  the  case,  the  natural  tendency  to  wander,  in 
individuals  which  are  burdened  by  no  family  cares  and  have 
nothing  to  do  but  enjoy  themselves,  will  scatter  them  away 
from  the  breeding  grounds  and  thus  render  their  capture 
much  less  likely.  We  do  not,  however,  at  the  present  time, 
feel  at  all  sure  that  all  the  young  of  either  macrura  or 
hirundOy  assume  this  plumage,  and  do  not  breed  the  first 
season ;  this  is  a  point  which  future  investigation  can  alone 
decide. 

In  conclusion,  we  desire  to  express  our  great  indebtedness 
to  Mr.  E.  B.  Towne,  Jr.,  Of  No.  Raynham,  and  Mr.  Jesse 
Warren  of  Newton,  Mass.  A  large  portion  of  the  material 
investigated  during  the  preparation  of  the  present  paper 
was  collected  by  these  gentlemen,  and  many  of  the  conclu- 
sions herein  arrived  at  were  the  result  of  their  careful  study 
while  in  the  field,  and  were  first  suggested  by  them. 

We  have  also  to  express  our  thanks  to  Messrs.  G.  N. 
Lawrence,  J.  A.  Allen  and  C.  J.  Maynard,  for  the  use  of 
valuable  specimens.  • 
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•For  explanation  of  abbreviations,  see  the  end  of  this  paper. 
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Sen.  from  Fe. 

Ann.  phil.  11,343. 

Schweigg.   XIV.  .352. 

1815 

Brandenburg 

Sulphate 

Schweigg.  XIV,  898. 

1815 

Vauquelin 

Occurrence  in  hair 

Schweigg.  XII.  194. 

1817 

Chevreul 

Chameleon  • 

A.  c.  n.    (2).  III.  42. 

Phil  Mnir     I.  2»1 

Schweifrir     XX  '{31 

Tromincd.  J.  d.  Pharm    {'21  II  188 

1817 

Grotthnss 

Sep.  from  Fe. 

1817 

Clarke 

MnO>  conducts  elec- 

Schweigg. XXI,35»1. 

tricity 

1817 

Chcvillot  and 

Examination  of  '•  cha- 

Trommfd.J.d. Pharm.  (2). II.  199;  111,133. 

Edwards 

meleon  mineral " 

A.c.  b.    f81.1V  287-  VIII  237 

Schweigg.  XX.:W2. 

1817 

Berzeliu9 

Oxides 

A.c.  p.    VI,  204. 

1818 

Beneliai 

At.  Wt. 

Schweigg    XXII,  336. 

1818 

Beriellnt 

Selenijtte 

Schweigg.   XXIII,  456. 

1818 

Husbet 

Occurrence  in  steel 

Gilb.  Ann.   LVIII.  156. 

1818 

Arfvedson 

Oxides 

Arhandl.  Fysik.  K.  och.  M.   1818,  222. 

Jotirn.  de  Phys.   LXXXVI,  464. 

Srlnreigg.   XLII.  202. 

• 

Aun.  Phil.   VII, 267. 

Tromiusd.  N.  J.  Pharm.  X,  170. 
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1818 

Turner 

Oxides 

1819 

Faraday 

Separation  from  Fe. 

1819 

Pfaff 

Sep.  from  Fe. 

J819 

Clarke 

Reduction  of  oxides 

1820 

Pfaff 

Oxides 

1820 

Van  Mons 

1820 

Doeberelner 

Prep,  of  O  by  Mn  Oi 

and  Ht  SOt 

1820 

Forchhaminer 

Two  acids 

Gahn 


Pfaff 


Ure 

Berthier 


Grnelin 
Fromberz 

Fromberz 

Fromberz 

Geiger 

Berzelins 

BerzeliuB 

Bcrzelius 


Gmelln 

Berzelius 
Bouis 

Unverdorben 


Dut 
Berzelius 


Berzelins 

Heercn 

Phillips 

HUnefeld 


Blowpipe  reactions 
Oxides 
in 


Action  HsS  on  Mn  SO* 
Sep.  from  Fe. 


Cyanide  Mn  and  K. 
Permanganic  Acid 

Colored  salts 
Sulphides 

Fluoride 

Fluosilicate 

Sulphocarbonate 


Physiological  action 

of  Mn 
Sulpharsenate 
Analysis 


Use  In  coloring  porce- 
lain 
Acichloride 

Sulphomolybdate 

At.  Wt. 
Hyposuiphate 


Sulphate 


VI,  1820,  308. 
V,  1840,  284. 


Edlnb.J.  Sci.  IV. 
Phil.  Mag.  (2),  IV,  22  and  98. 
Karsten's  Archiv.  XIV,  369. 
Schweigg.   XXVI,  106. 
Quart.  J.  Sci.   VI,  357. 
Schweigg.   XXVI,  91. 
Gilb.Ann.  LX11,  353. 
Ann.  Gen.  des  Sci.  Phys. 
Ann.  Gen.  des  Sci.  Phys. 
Schweigg.   XXVIII,  247. 
A.  c.  p.   (2),  XVI,  109,207. 
Trommsd.  J.  d.  Phnrm.  VI,  (1),  277 
Ann.  Gen.  Sci.  Phys. 
Ann.  Phil.   (1)  XVI,  130. 
Quart.  J.  Sci.   X,  175. 
Schweigg.  XXIX,  308. 
Ann.  Phil.  (2),  1,50. 
A.  c.  p.   (2).  XVIII,  223. 
Schweigg.  XXXIII,  487. 
Schweigg.  XXXIII,  475. 
Aun.  Phil.,  N.  S.  111,95. 
A.  c.  p.   (2),  XX,  304. 
Schweigg.   XXXII,  452. 
Dingier  pol.  J.   VIII,  451. 
A.c.p.   (2),  XX,  186. 
Dingl.  pol.  J.   IX,  243. 
Schweigg.  XXXVI,  303. 
Schweigg.  XXXVI,  223. 
Schweigg.   XLI,  257. 
Pogg.  XXXI,  677. 
Schweigg.  XLIV',327. 
Pogg.  1,50. 

Geiger.  Mag.  Pharm.  XI,  27. 
Pogg.  1,24. 
Pogg.  1,197. 

Abb.  Schw.  Akad.,  Wiss.  1825. 
Pogg.   VI.  454. 
A.c.p.   (2);  XXXII,  87. 
Schweigg.  J.   XLIH,  110. 
Edinb.  Med.  Surg.  J.  XXVI,  137. 
Pogg.   VII,  24  and  143. 
Dingier,  pol.  J.  XXI.  331. 
Trommsd.  J.  Pharm.  (1),  IX,  36. 
Pogg.   VII,  322. 
Schweigg.  XL  VI,  79. 


A.c.p.  (2),  XXXIII,: 
Berz,  J»hresb,   VII,  112. 
Pogg.  VII,  274. 
Doeb.  Lebrb.  d.  Chem.  1826. 
Pogg.   VIII,  185;  XIV,  211. 
Pogg.  VII,  55  and  180. 
Ann.  Phil.  1827,341. 
Dingier  pol.  J.  XXIV,  371. 
Schweigg.  L,346. 
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1827 

Stromcyer 

Sep.  from  CaO  and  . 

Pogg.   XI,  109. 

AhO» 

Schweigg.   LI,  222. 

Geiger's  Mng.  Pharm.   XXII,  339. 

1827 

Dnmenil 

Sep.  from  Fe. 

Schweigg.   LI,  225. 

1827 

W3hler 

Fluoride 

Pogg.  IX,  019. 

A.  C.  p.   (2),  XXXVII,  101. 

1827 

H.  Rose 

Phosphite 

Pogg.   IX,  33  and  224. 

1827 

Unverdorben 

Sylvate 

Pogg.   XI,  400. 

1827 

M'Mullen 

Prep,  of  CI 

Ann.  Phil.   1827,  142. 

J.  of  Roy.  Inst.   XXII,  231. 

Phil.  Mag.  1.313. 

1827 

Dumas 

Aclchloride 

Pogg.   XI.  105 ;  Quart.  J.  Sci.,  II,  475. 

A.c.  p.   (2),  XXXVI.  82. 

Bent.  Jahresb.  VIII,  177. 

Geiger's  Mag.  Pharm.  XXI,  122. 

1827 

QuesnevilleJr. 

Separation  from  Fe. 

Journ.  de  Pharm. 

A.c.  p.   (2),  XXXIV,  198. 

1828 

H.  Rose 

Hypophosphite 

Pogg.   XII,  87. 

1828 

Pfaff 

Sulphate 

Schweipg.   LIU,  121. 

1828 

Turner 

Researches 

Phil.  Map.  1828. 

Pogg.   XIV,  211. 

Geiger's  Mag.  Pharm.  XXVT,  111. 

Dingier..!.   XXX,  74. 

1828 

Erdmann 

Alloy  with  Cn 

J.  tcchn.  Chem.  1.33. 

1828 

Sprengel 

Occurrence  in  soils 

J.  techn.  Chem.  111,08. 

1828 

Morin 

Estimation  of 

Bibl.  Univers.   1828,  140. 

Ca  CI,  0,  by  Mn  Cls 

J.  techn.  Chem.  111,104. 

1829 

Lassaigne 

Purification  of  oxide 

• 

A.c.  p.  (2),  XL,  329. 

Schweigg.   LVI,  103. 

Dingier.  J.  XXXIII,  126. 

1820 

Fischer 

Reduction 

Pogg.   XVI,  128. 

Kastn.  Archiv.   XVI,  219. 

C.C.  1831,089. 

1829 

Bonsdorff 

Hg  CI,  with  Mn  Cla 

Pogg.  XVII,  247  and  263. 

1829 

Bcrzellus 

Vanadate 

Pogg.   XXII,  58. 

1829 

Graham 

Mn  Cb  and  alcohol 

Phil.  Mag.  IV,  205. 

• 

Pogg.  XV,  151. 

1829 

Martini 

Sep.  from  Fe. 

Schweigg.   LVI,  102. 

1829 

Gay  Lussac 

Estimation 

J.  techn.  Chem.   IV,  274. 

1829 

Phillips  and 

"Warwick  oxyd" 

Schweigg.   LVI,  186. 

Turner 

1829 

Henry  and 

Quinate 

Journ.  Pharm.   1829,  389. 

Plisson 

Geiger's  Mag.  Pharm.  XXX.  91. 

1829 

Dingier 

Ka*tner»s  Archiv.   XV1II.  252. 

1829 

Wright 

Recovery 

Pat.  Specir.  Ahr.  Acids  and  Salts.  101. 

1829 

Bachmann 

Metal  and  oxides 

A.  C.  p.   (2),  XXXIX,  244. 

Pogg.   XV,  284. 

1830 

Wurzer 

Mn.  in  blood 

Schweigg.   LX,  481. 

Geigcr.  Mag.  Phnrm.    X  \  XU,  379. 

Am.  J.  Sci.   XXI,  370. 

1830 

HUnefeld 

Preparation  of  man- 

Schweigg.  LX,  133. 

ga  nates 

1830 

Berzelius 

At.  Wt. 

Geiger.  Mag.  Pharm.   XXXII,  293. 

1830 

Brandes 

Researches 

Pogg.   XX,  556;  XXII.  225. 

Ann.  d.  Mines.   (3),  II,  320. 

C.C.  1831,207. 
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JJvJU 
1830 

Berthemot 
Fuss 

UrOniUlO 

Preparation  pare 
ainu. 

A    n    ii      fQ\    YT  IV  tf¥> 
A.  C.  p.             A  I.I  V  ,  Siri. 

Schweigg.  LX,  345. 

fy    f%       lOQI  li*YT 

1830 

Bachniann 

Monograph 

See  Schweigg.  LVI1I,  388. 

1830 

H.  Rose 

Ammonio-sulphate 

Pogg.   XX.  148. 

1831 

Liebig  and 
Wohler 

Protoxide 

Pogg.   XXI,  584. 

Geiger  Mag.  Pharm.  XXXI V,  140. 

1831 

Becquerel 

Detection  by  galv- 
anism 

Mem.  del' Inst.  X,280. 
A.c.p.  (2).  XLIII,  380. 
C.  C.  MM,  an. 

1831 

HUnefeld  and 
Wibmer. 

Physiological  action 

C.  C.  1831,90. 

1831 
1831 

Liebig(?) 
Turner 

Separation  from  Fe. 
Estimation  of  Ores 

Geiger'aMag.  XXXV,  111. 

V/.  *o.     JtsJI,  <4/. 

A.  c.  p.           A 1-*  *  111,  *uu. 

J.  of  Boy.  Inst.  1,293. 

Unn    I»nf    Inir      YF  9>U 

ivt*p.  i  at.  in*,   ai,  «x4. 
Phil.  Mag.  IX,  235. 
J.  techu.  Chcm.  X,  485. 

inn    .  1    Minna      f*t^    II  191 

Ann.  u.  .amies,    ^o;,  11,  .1.1. 
Dingier.   XL,  212. 
C.C.  1831,304. 

Am    T  Sr.     V YT  IM 

«j.  iccnn.  *  iiom.    a,  icvi. 

1831 

Fuchs 

Separation  from  Fe. 

Schweigg,  J.  LXII.192. 
<'  p    inn  nil 

Ann      tO\   YI  VI  Wi 
A*  C.  p.     ',  -  .  AI.I  1, 

Vntrtr      Y  Y  1 1  *><M 

rogg.  AAI1, 
CO.  1831,529. 

1832 

M'Mullen 

Bleaching  power  of 
MnOi 

Quart.J.Sci.  XXII,  232. 
Quart.  J.  Sci.   (2),  II,  201. 
Pogg.  XXV,  023,  note. 

I>U  1  allAlUk 

K*t  i  mntion 

T    t it- fin   Phpm      VIII  278 

«l .  iCCIlll.  V   IK  111.      All  A,  94n. 

1832 

Lassaigne 

Iodide 

J.  Chem.  Med.  V,  330.  Ann.  d.  M.  (3), 
I,  114. 

1833 

j  Ohlmann 

Schweigg.  LXVL239. 

183*2 

Duflog 

Estimation  in  ores 

Schweigg.   LXIII.  340,  LXIV,  81. 

I  XT ituchprlirli 

Acids 

a .  At  , hi  wish,   ueiun,  iw*. 
A.C.P.  11,5. 

V    n    •»      /o^    YT  TY  111 
A.  C.  p.      (-;,  Al.l  A,  lli. 

^nttwnimv         T    TV     l 1  1 

ocnwcigg.  lav  ,  ui. 
Pogg,   XXV,  287. 

1832 
1832 

Pearsall 
Berthier 

Color  of  solution* 
Analyses  ores 

J.  of  Boy.  Inst.   IV,  49. 
Ann.  d.  Mines.   (3),  II,  319. 
Pogg.   XXV,  622. 
Dingier  pol.  J.   XLVII,  104. 
A.c.p.   (2),  LI.  79. 

1833 

Zenneck 

Estimation 

J.  techn.  Chcm.   XVIII,  75. 
Am.  J.  Sci.  XXIX,  374. 

1833 

Gobel 

Prep.  Hn  Oj 

Schweigg.  LXVII,  77. 

1833 
1833 

Trommsdorff 

Gay  Lnssac 
and  Pelourc 

Valerianate 
Lactate 

Trommsd.  J.  Pharm.  XXVI. 
A.C.P.  VI, 201. 
Pogg.   XXV,  154. 
A.  c.  p.   (2),  LH,  410t 
A.C.P.  VII,  40. 
Pogg.   XXIX,  117. 
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1833 

Wohlcr 

Permanganates 

Pore.   XXVII.  626. 

Ann.  d.  Mines.  (Z).  V.  457. 

1834 

I  tomarcay 

Quantitative  Separa- 

A. CP.   XI, ML 

tion 

1834 

'  Dorzclius 

Tellurate 

Pom.  XXXII.  5%  A  007. 

1834 

Jobs 

Preparation  of 

J.  p.  C.   I,  125. 

Hj  Mnt  0» 

1834 

Votrel 

Preo.  of  CI. 

*  ■  c  j/*  *#a   v#  a  • 

J.  n.  C.   I.  448. 

1834 

Fromherz 

Pe  rm  a  n  gan  a  tea 

Poea;  Ann.  XXXI.  077. 

1834 

Otto 

Ai>enatc  of  Mn  and 

J.  p.  C.   II.  414. 

NHi 

1834 

Bottger 

Action  Hit  Na  on  Bill* 

J.  D.  C.   III.  284. 

phate 

1834 

Doebereiner 

Action  nloohol  on 

J.  P.  C.   I.  452. 

u  *   a  " •  vy •      at  vtr«w« 

MnOs 

1835 

Zeller 

Separation  from  Fe 

J.  p.  C.  V,  33. 

C.  C.  1835. 

1835 

Thomson 

Estimation  ores 

Records  Genl  Set.  1830,  412. 

Pol.  Ccntr.   1836.  788. 

J.  P.  C.   IX.  433. 

■    g**                                     1  ^»^4*4 

Ann.  d.  Mines.  (3).  XI.  249. 

Dinirl.   LXI.  55. 

1835 

Balard 

Bromide 

J.  P.  C.   IV.  178. 

1835 

Bonnet 

Reduction  bv  As«Oi 

Pork.   XXXVII.  303. 

1835 

Evcritt 

Preu.  of  salts  for 

Phil.  Mae.  f3).  VI  193. 

technical  uses 

J.  p.  C.   V,  33. 

Dingier  nol.  J.   LVI.  129 

Pol.  Centr.  1835.  300. 

1835 

Berzclius 

Pyro  tartrate 

Pon.   XXXVI.  18. 

1835 

(Jav  Lussnc 

Volumetric  ostiinA- 

A.  c.  D.    Not.  1K.1T> 

tion 

Pol.  Centr.   1836,  280. 

A.  o.  p.  XVIII.  47. 

1835 

1 1  retro  r  v 

Permanganic  acid 

J.  oharm.   XXI.  312. 

• 

A.  C.  P.   XV.  237. 

1835 

Winkelbloch 

Oxalate 

A.  C.  P.    XIII.  280. 

■    ■    •               lilt  aA/V* 

J.  p.  C.   VI,  07. 

1836 

Graham 

Sulphate 

TranB.  Rov.  Soc.  Edinb.  VIII. 

Poartr.   XXXVIII.  123. 

A.  C.  P.  XX.  147. 

1830 

Baup 

Pyrocitrate 

A.  C.  P.   XIX,  34. 

1830 

Regnault 

A.  c.  p.   (t).  LXII  349  and  881 

1830 

Anthon 

Tungstate 

J.  p.  C.   IX.  340. 

18)0 

Wittstein 

Buchn.  Repert.   I. VII.  30. 

1830 

Zeller 

Recovery  of  CI  real- 

J.  p.  C.  VII.  137. 

duea 

A.  CP.   XX.  172. 

1830 

O  8  born 

Mn  CI"  for  nose  bleed- 

Allir.  nied  Ztff  «Jiili  1836 

ing 

A.  CP.  XXI,  86. 

1838 

Bottger 

Carbonate 

Beitr.  zur  Phys.  u.  Ch.  II,  12. 

1837 

Ebelmen 

Analytical 

Ann  d.  M.   (3).  XII,  607. 

J.  p.  C.   XIV,  312. 

1837 

Gay  Lussac 

Uee  of  MnOi  in  sep. 

A.c.p.   (2).  LXIII,  333. 

COt  from  SOi 

A.  CP.   XXIII,  79. 

1837 

Richter 

Sep.  from  ZnO 

J.  p.  C   IX,  159. 

Ann.  d.  Mines.  (3),  XIII,  4G0. 

A.C.P.  XXIV,  309. 

1837 

.M  r  Land 

Sulphethylate 

■ 

J.p.C  XII,  263. 
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1837 

Berth  ier 

Ann.  d.  Mines.  (3),  XI,  489. 

1837 

Gay  Lussac 

Decomp.  of  sulphate 

J.  p.  C.  IX,  67. 

bv  carbon 

1837 

Heller 

Rhodizonate 

J.  p.C.   XII,  228. 

1837 

Heller 

Croeonate 

J.  p.  C.   XII.  238. 

1837 

Brett 

Phil.  Mag.   (3),  X,  98  and  335. 

1837 

Bottler 

Amalgam 

Beitr.  zur.  Phy s.  u.  Ch.  1, 308,  and  III,  278. 

J.  p.C.  XII, 350. 

1837 

Rammcleberg 

Cyanide  of  Mn.  and  K. 

Pogg.  XLII.117. 

1838 

Coouer 

Physiological  action 

J.  de  chim.  Medicale.  1838. 

Pol.  Centr.  1838,29. 

Dingl.  J.  LXVII,  236. 

1838 

Anthon 

*  .  III 

Solubility  of  suluhate 

Bucbner's  Repert.  II,  13. 

m 

9 

in  Alcohol 

4  mm    ii  i      '  ri  r  '  i 

J.  p.  C.   XIV,  125. 

1838 

SulDhide 

A.  CP.  XXVIII,  101. 

1838 

Ranimelsberg 

Iodnte 

A.  CP.  XXV1II.213. 

Pogg.   XLIV,  588. 

1838 

»»  Cft^&VUI  unci 

Spn  from  Ffl  \i  nnt\  Co 

C  C   IX,  673. 

1838 

Simon 

Buchn.  Repert.  LXV,  208. 

1838 

War  U  i*n  rod  or 

Archiv.  d.  Pharm.  (2),  XVI,  114. 

1839 

Wohler 

Sep.  from  Co. 

A.  CP.  XXIX,  217. 

Ann.  d.  Mines.   (3),  XV,  492. 

1839 

Brown 

Carburet 

J.  p.C   XVII.  492. 

Bullet.  Sclent.  V,203. 

1839 

Fikeiitsohcr 

Tecbn.  estimation 

J.  p.C   XVII,  173. 

Dingl.  J.  LXXIII.204. 

Pol.  Centr.    1839,  665. 

1839 

Sinks 

Recovery  of  Mn  Oj 

Pat.  Specif.  Abridge.  Acids. 

Alkalies,  etc.  149. 

1839 

Graham 

Chloride 

A.  CP.   XXIX,  31. 

l  ski 

Elect,  (lci)os. 

Pogg.   L,  49. 

1810 

FeUenberg 

Action  of  CI  on  sul- 

Pogg.  L,  76. 

phide 

J.  p.C.   XXI,  399. 

Krdmnnn 

UlUdUll 

Mineral  waters 

win 
low 

I'  be] men 

Techn. recovery  of 

Ann.  d.  Mines.  (3),  XVII,  517. 

Mn  Ot 

1810 

Utilizing 

Dingl.  LXXVI.364. 

Pol.  Centr.  1840,538. 

1841 

Rammelsberg 

Snlphantimoniate 

Pogg.  LI  I,  193. 

A.  CP.   XL.  280. 

1  Si  1 

V-  lift1  u 

Sen  fVom  Co. 

Chem.  Gaz.  1, 13. 

Bens.  Jahresb.  XXI,  147. 

Ann.  d.  Mines.  (4),  II,  206. 

A.  CP.  XL,  266. 

1841 

Wohler 

Action  of  CI  on  oxide 

A.  CP.  XXXIX,  253. 

1811 

Bensch 

Chromate 

Pogg.  LV,97. 

A.  CP.  XLIV.272. 

1841 

Warrington 

Chromate 

Phil.  Mag.  XXI,  380. 

Chem.  Soc.  Trans.  1842. 

A.  CP.   XLIV,  272. 

1842 

Lcrol 

Estimation 

Dingl.  J.  LXXXV,  299. 

Ann.  d.  Mines.  (4),  11,205. 

J.  p.C  XXVI,  151. 

• 

Pol.  Centr.  1842,874. 
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1842 

Millon 

Nitrate 

A.  c.  p.  Sept.,  1842,  73. 

J.  p.  C.  XXIX,  351. 

C.  R.   XIV,  5)05. 

1842 

Haidlen  and 

Action  of  KCy  on 

A.  CP.   XUII,  133. 

Presenilis 

solutions 

1812 

Rammelsbcrg 

Hyposulphite 

Pogg.  LVI.305. 

1842 

Lea 

Estimation  ores. 

Am.  J.Scl.  fl).XLII,81. 

1842 

Frosenius 

Racemnto 

A.  CP.  XLI.20. 

1842 

Rnmmelsborg 

Anal.  Ps. 

Lconh.  Jahrb.   1842,  599. 

1842 
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Pogg.   LVI,  73. 

1842 

Rnmmelsberg 

Bromate 
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Rh  =  Rhodochrosite.  Tr  =Triplile. 
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Gilb.  Ann.   LX.  84. 

1817  ' 

Docl>ereiner 

•Knebelite" 

Sch w  e igg,  J.   XXL  49. 

181!) 

Du  Menil 

Minerals 

Gilb.  Ann.   LX,  87. 

1810 

Du  Menil 

Silicate 

Gilb.  Ann.    LXI.  190. 

1819 

Jasche 

Khodonit 

* 

Schweigg.  J.   XXVI,  110,  Note. 

1819 

Brandos 

Ores 

Schweigg,  J.  XXVI.  103  and  121. 

1819 

1H  r/.l'llllS 

UXIMOS 

Srhweijrg,  J.    XX  \  I.  202. 

1819 

Berzelius 

Analysis  Tr. 

Schweigg,  J.  XXV1I.70. 
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XXIV. — Notes  on  the  Ancient  Glaciers  of  New  Zealand. 

[With  map,  Plate  19.] 
BV  ISRAEL  C.  RUSSELL. 
Read  May  15th,  ls76. 

About  twelve  hundred  miles  east  of  Australia,  are 
situated  the  islands  of  New  Zealand,  the  most  promising  of 
the  English  colonies  in  the  southern  hemisphere.  The  name 
of  New  Zealand  was  given  to  these  islands  by  the  Dutch 
navigator  Tasman,  who  discovered  them  in  1642,  but  consid- 
ered that  they  were  a  portion  of  the  Terra  Australis  Incog- 
nita. This  land  was  shown  by  Captain  Cook,  however,  to 
be  composed  of  two  main  portions,  known  as  the  North  and 
the  South  Islands,  around  which  are  grouped  a  few  smaller 
and  far  less  important  islands. 

The  North  Island  is  largely  composed  of  igneous  rocks, 
and  is  chiefly  remarkable  to  the  geologist  for  the  regularity 
and  beauty  of  its  numerous  volcanic  mountains,  and  also  for 
the  extent  of  its  hot-lakes  and  geysers.  The  mountains  are 
mostly  isolated  traehytic  cones,  that  have  been  formed  by 
the  overflow  of  lava  during  ancient  volcanic  eruptions.  The 
grandest  of  these  old  volcanoes  are  Mt.  Egmont  and  Kua- 
pehu  ;  the  latter,  situated  near  the  center  of  the  island,  at- 
tains an  elevation  of  9,195  feet.  Nearly  all  the  volcanoes 
are  extinct;  two,  however,  Tongario  and  White  Island,  still 
give  evidence  that  their  ancient  fires  are  smouldering  in  their 
depths.  The  indications  of  the  expiring  volcanic  energy,  as 
shown  by  boiling-springs  and  geysers,  arc  best  seen  in  the 
neighborhood  of  Lake  Topo  and  Lake  Roto-rura,  situated 
on  a  line  joining  the  smoking  volcanoes  just  mentioned. 
Hocjistctter  describes  this  wonderful  region  of  hot-lakes, 
fumarolcs,  mud-volcanoes,  and  boiling  geysers,  as  "far  ex- 
ceeding all  others  in  the  world  in  variety  and  extent." 

The  South  Island  is  traversed  from  N.  E.  to  S.  W.  by  the 
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Southern  Alps, — a  great  chain  of  snow-clad  mountains,  that 
well  deserve  their  name,  as  they  are  not  inferior  in  the  wild- 
ness  and  grandeur  of  their  scenery  to  the  Alps  of  Switzer- 
land. This  range  of  mountains  seems  formerly  to  have  been 
a  sloping  table-land,  the  highest  remaining  point  being  the 
sharp  and  serrated  summit  of  Mt.  Cook,  which  reaches  an 
elevation  of  13,200  feet  above  the  sea,  and  is  by  far  the 
grandest  object  in  New  Zealand.  This  lofty  peak  is  sur- 
rounded by  a  host  of  sister  mountains,  many  of  which  attain 
an  elevation  of  from  10,000  to  12,000  feet.  Among  the 
best  known  of  these  are  Mt.  Tasman,  Mt.  Arrowsmith,  Mt. 
Aspiring,  etc.  As  the  snow-line  is  situated  at  a  height  of 
from  7,500  to  8,000  feet  above  the  sea,  all  the  central  por- 
tion of  this  mountain-range  is  wrapped  in  perpetual  snow. 

The  prevailing  winds  of  New  Zealand  are  from  the  west- 
ward. These  winds,  laden  with  the  moisture  gathered  dur- 
ing their  long  journey  over  the  South  Indian  Ocean,  on 
coming  in  contact  with  these  high  mountains,  are  forced  up- 
wards to  an  elevation  of  10,000  feet  or  more  ;  and  becoming 
rariticd  and  chilled  by  their  contact  with  the  cold  summits, 
part  with  the  greater  portion  of  their  moisture  in  the  form 
of  snow  and  ice.  In  this  manner,  on  all  the  higher  portions 
of  the  mountains,  immense  ice-Hclds  accumulate,  that  receive 
new  additions  from  nearly  every  breath  of  air  that  passes 
over  them.  The  result  of  this  process  of  condensation,  if 
carried  on  unchecked,  it  would  be  difficult  to  conceive.  A 
compensation  is  found,  however,  in  the  fact  that  the  ice  Hows 
down  from  the  mountains  in  the  great  ice-rivers  that  are 
known  as  glaciers  ;  the  character  and  laws  of  which  have 
been  well  studied  in  Switzerland. 

The  c fleet  produced  on  the  climate  of  the  South  Island, 
by  the  lofty  mountains  along  the  West  Coast,  is  shown  by 
the  great  contrast  in  the  amounts  of  rain  that  fall  on  their 
eastern  and  western  slopes.  From  May  to  the  end  of  De- 
cember, in  185(5,  the  rain-fall  at  Hokitika,  on  the  West 
Coast,  amounted  to  9(5-082  inches;  while  at  Christchurch, 
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cast  of  the  mountains,  during  the  same  period,  it  reached 
only  17*395  inches. 

The  glaciers  that  for  long  ages  have  descended  from  these 
constantly  accumulating  snow-ticlds,  have  cut  the  high  table- 
land from  which  the  Southern  Alps  were  formed,  into  many 
deep  valleys  and  canons;  through  these  the  traveller  obtains 
an  easy  access  to  the  very  heart  of  the  mountains.  It  is 
only  in  the  extreme  upper  portion  of  these  valleys  that  the 
glaciers  are  now  found ;  but  the  great  valleys  that  extend 
beyond  them,  and  that  now  are  dotted  with  villages  and 
farms,  have  been  excavated  by  the  ancient  glaciers,  which 
form  the  subject  of  our  sketch.  Many  of  these  old  valleys 
have  been  worn  into  rock-basins  by  the  action  of  the  ice ; 
and  these,  having  become  filled  with  water,  now  form  some 
of  the  most  charming  features  in  the  wonderful  scenery  of 
the  South  Island. 

The  existing  glaciers  of  New  Zealand  are  all  confined  to 
the  Southern  Alps,  and  occupy  the  higher  portions  of  nearly 
all  the  principal  valleys.  Many  of  these  ice-fields  are  of 
great  size,  and  by  their  slow  melting  afford  a  never-failing 
supply  to  numerous  rapid  rivers.  While  glaciers  of  consid- 
erable extent  arc  found  in  many  places  throughout  the  moun- 
tains, they  have  their  greatest  extension,  as  we  should  natur- 
ally expect,  around  the  highest  peaks.  At  Mt.  Cook,  five 
glaciers  have  been  discovered,  flowing  in  a  southerly  direc- 
tion/ and  supplying  the  -lakes  that  form  the  source  of  the 
Waitaki  river.  The  largest  of  these  is  the  Great  Tasman 
Glacier,  which  has  a  length  of  eighteen  miles,  and  a  breadth 
at  its  terminal  face,  of  nearly  two  miles ;  it  is  the  largest 
glacier  yet  discovered  in  New  Zealand.  Dr.  Haast  describes 
it  as  l>eing  so  completely  covered  with  an  immense  bed  of 
debris,  as  to  conceal  the  ice  beneath,  which  could  only  be 
seen  in  the  deep  transverse  crevasses.  About  nine  miles  up 
the  valley  this  great  glacier  receives  a  tributary  stream  of  ice 
one  mile  in  breadth,  descending  in  two  arms  from  Mt.  Cook, 
Mt.  Tasman,  and  the  neighboring  peaks. 
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Another  glacier  well  worthy  of  notice,  is  the  Great  Clyde 
glacier,  which  flows  from  the  snow-fields  of  Mt.  Tyndall. 
The  extremity  of  this  glacier  is  about  4,000  feet  above  the 
sea,  and  forms  a  wall  of  ice  across  the  valley  1,300  feet  long 
and  120  feet  high.  The  river  Clyde,  which  has  here  its 
source,  springs  from  the  glacial  cave  at  the  foot  of  the  ice- 
wall. 

Perhaps  the  most  remarkable  of  the  glaciers  that  flow  in 
various  directions  from  the  Southern  Alps,  is  the  Francis 
Joseph  glacier,  which  affords  an  escape  for  the  snow  and  ice 
that  accumulate  around  Mt.  Tasman.  Situated  in  latitude 
43°  S,  it  corresponds  in  position,  as  Hochstetter  remarks, 
in  the  northern  hemisphere,  with  Marseilles  in  the  south  of 
France,  and  Leghorn  in  Italy,  where  the  vine,  the  orange, 
and  the  fig  tree  flourish.  This  glacier,  descending  westward, 
reaches  to  within  705  feet  of  the  sea-level,  where  it  ends 
abruptly  amid  a  dense  growth  of  arborescent  ferns,  fuschias, 
and  beeches. 

At  some  points  in  the  course  of  the  ice-streams  that  de- 
scend towards  the  West  Coast,  ice-cascades  are  formed — 
like  the  falls  of  the  Glacier  du  Geant — where,  owing  to  the 
steepness  of  the  mountains,  the  ice  is  carried  over  the  per- 
pendicular cliffs,  and  "falling  with  a  tremendous  crash,  is 
again  cemented  together  and  forms  a  new  glacier  below." 

These  are  but  a  few  examples  of  the  many  glaciers  that 
have  been  discovered  by  the  intrepid  explorers  of  New* Zea- 
land. Others  probably  exist,  which  have  never  been  seen ; 
as  there  are  large  areas  amid  the  mountains  that  have  not  yet 
been  penetrated  by  the  white  man,  and  were  totally  unin- 
habited by  the  aborigines. 

But  interesting  as  the  existing  glaciers  are,  and  vast  and 
wonderful  as  they  may  seem  to  us,  they  yet  sink  into  insig- 
nificance when  compared  with  the  mighty  rivers  of  ice  that  in 
past  time  flowed  from  the  same  mountains,  and  carved  out 
those  grand  valleys  of  the  Southern  Alps  to  a  depth  of  many 
thousand  feet  in  the  solid  rock. 
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The  evidences  of  a  great  extension  of  the  glaciers  of  New 
Zealand  in  past  time,  are  furnished  by  the  following  consid- 
erations : — 

(1.)  Immense  moraines  surround  the  mountains  on  every 
side,  and  are  found  far  below  the  terminus  of  the  existing 
glaciers, — in  many  cases  reaching  the  level  of  the  sea.  Some- 
times the  narrow  valleys  are  crossed  by  a  huge  bank  of  con- 
fused glacier- worn  material,  brought  down  and  deposited  as 
a  terminal  moraine  by  a  glacier  that  has  long  since  passed 
away.  These  old  moraines,  by  forming  dams  across  the 
valleys,  sometimes  give  rise  to  extensive  lakes.  On  the 
East  Coast  of  the  South  Island,  the  Plains  of  Canterbury, 
which  extend  along  the  foot  of  the  mountains  for  a  distance 
of  a  hundred  miles,  and  are  fifty  miles  wide  at  the  center, 
are  regarded  by  Dr.  Haast  as  composed  of  the  material  that 
has  been  brought  out  of  the  mountain  valleys  by  the  ancient 
glaciers.  On  the  West  Coast,  the  country  is  described  by 
the  same  writer,  and  by  other  intelligent  travellers,  as  being 
entirely  covered  with  huge  moraines,  that  extend  from  the 
sea  coast — where  they  have  frequently  been  cut  away  by  the 
waves,  so  as  to  form  steep  walls  and  precipices  —  far  up  the 
valleys,  to  the  foot  of  the  existing  glaciers.  Through  this 
immense  layer  of  glacier-worn  debris,  the  present  streams 
have  excavated  their  channels. 

(2.)  Scattered  throughout  the  valleys  are  found  huge 
boulders,  which  usually  differ  in  the  nature  of  their  material 
from  the  rocks  of  the  surrounding  cliffs,  and  are  frequently 
eighty  or  a  hundred  miles  lower  down  the  valleys  than  the 
preseut  glaciers  extend.  These  transported  boulders  are 
sometimes  of  great  size,  often  measuring  thirty  to  forty  feet 
in  diameter. 

(3.)  Another  indication  of  the  magnitude  of  these  ancient 
streams  of  ice,  is  to  bo  found  in  the  extent  of  the  great  val- 
leys that  they  have  worn  out  in  the  sides  of  the  mountains. 
These  are  far  too  large  for  tho  streams  that  now  flow  through 
them,  and  they  frequently  bear  on  their  rocky  walls  the  well 
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known  markings  due  to  glacial  action.  The  sides  of  these 
narrow  valleys  are  frequently  towering  mountain-peaks,  two 
or  three  thousand  feet  high,  descending  in  some  places  per- 
pendicularly into  the  debris  at  their  base,  which  tills  the  bot- 
tom of  the  valley  to  a  great  depth. 

(4.)  The  numerous  lakes  of  the  South  Island,  filling  rock- 
basins  that  have  been  excavated  by  ice-action,  sometimes 
lower  than  the  level  of  the  sea,  bear  similar  testimony,  as 
well  as  the  fiords  aloug  the  West  Coast,  like  Milford  Sound 
and  Martin's  Bay.  These  are  deep,  narrow  sounds,  that 
penetrate  far  into  the  mountains,  "but  universally  become 
shallower  at  their  entrance  into  the  sea;"  and  are  in  fact 
glacier-worn  basins,  of  the  same  character  as  the  lake-basins, 
excepting  that  they  are  at  a  lower  level,  and  open  to  the 
ocean.  They  afford,  perhaps,  one  of  the  strongest  indica- 
tions of  the  great  extent  and  duration  of  the  ancient  glaciers. 

During  our  connection  with  the  U.  S.  Transit  of  Venus 
Expedition,  we  were  stationed  at  Quceustown,  N.  Z.,  on  the 
shore  of  Lake  Wakatipu.  As  the  great  glaciers  to  which 
the  valley  of  this  lake  owes  its  origin,  may  be  taken  as  an 
example  of  the  hundreds  of  ice-streams  that  in  past  time 
flowed  from  the  Southern  Alps,  we  may  obtain  from  the  rec- 
ords that  they  here  left  behind  them  some  idea  of  the  phe- 
nomena of  what  may  prove  to  be  the  "glacial  epoch"  in  New 
Zealand. 

Lake  Wakatipu  is  situated  about  100  miles  from  the  south- 
ern end  of  the  South  Island,  and  extends  into  the  very  heart 
of  the  mountains.  We  will  not  attempt  a  description  of  its 
scenery  which,  as  has  been  said,  equals,  or  even  exceeds  in 
grandeur,  the  lake  scenery  of  Switzerland,  but  will  endeavor 
merely  to  tell  as  briefly  as  possible,  the  story  of  its  form- 
ation. 

The  lake  is  of  a  sigmoidal  shape,  about  seventy  miles  long, 
and  from  one  to  three  miles  broad.  Its  waters  are  very  clear 
and  cold,  and  have  been  sounded  to  the  extraordinary  depth 
of  1,400  feet.    The  surface  of  the  lake  is  about  1,000  feet 
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above  the  level  of  the  sea ;  and  its  bottom,  therefore,  is  400 
feet  lower  than  the  surface  of  the  ocean.  On  either  side  of 
the  lake,  throughout  its  whole  extent,  the  mountains  rise 
in  a  continuous  series  of  very  rugged  peaks,  to  a  height  of 
from  5,000  to  7,500  feet;  while  Mt.  Earnslaw,  which  forms 
the  head  of  the  valley,  attains  an  elevation  of  9,165  feet,  its 
top  white  with  perpetual  snow,  and  its  sides  scored  by  de- 
scending glaciers. 

The  valley  of  Lake  Wakutipu  extends  southward  beyond 
the  foot  of  the  lake  for  a  distance  of  fifty  or  sixty  miles,  and 
opens  out  into  the  level  country  that  forms  the  province  of 
Southland.  As  the  physical  features  of  the  lower  portion  of 
the  valley  are  not  essentially  different  from  those  of  the  im- 
mediate shores  of  the  lake,  we  are  forced  to  consider  them 
as  having  a  common  origin,  and  being  but  portions  of  the 
same  valley;  the  upper  part  of  which  is  filled  with  1,400 
feet  of  water,  and  the  lower  portion  by  an  unknown  depth 
of  worn  and  rounded  shingle.  The  rocks  that  inclose  the 
valley  are  for  the  most  part,  clay-slates  and  gold-bearing 
mica-schist,  which  are  very  much  curved  and  twisted,  and  in 
many  places  green  with  chlorite. 

We  will  not  attempt  to  trace  the  geological  history  of  the 
mountains  themselves,  but  will  confine  our  attention  to  the 
last  chapter  in  their  history  —  the  formation  of  the  valleys. 

Valleys  may  be  considered  as  owing  their  origin,  pri- 
marily, to  one  of  three  causes.  (1.)  They  are  formed  by  a 
folding  of  the  rocks.  These  produce  depressions,  the  sides 
of  which  slope  inwards  towards  the  axis — synclinal  valleys. 
Examples  of  valleys  formed  in  this  way  arc  to  be  met  with 
wherever  stratified  rocks  have  been  upheaved,  as  in  the 
Sierra  Nevada,  Rocky,  and  Alleghany  Mountains.  (2.) 
Valleys  are  sometimes  formed  by  the  fracturing  of  the  earth's 
crust  by  volcanic  forces.  Valleys  of  this  kind  are  seldom 
seen,  being  confined  to  regions  of  great  igneous  disturbance. 
(3.)  The  kinds  of  valleys  aftove  noticed  are  usually  greatly 
modified  by  denudation,  which  is  auother  great  agent  in  their 
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formation.  By  denudation  we  understand  not  only  the  wear- 
ing away  of  rocks  by  wind,  frost,  and  rain,  but  also  by  the 
more  powerful  action  of  ice  and  running  water;  the  opera- 
tion of  which  we  can  see  everywhere  about  us. 

As  the  evidence  of  a  synclinal  axis  is  nowhere  apparent  in 
the  valley  of  Lake  Wakatipu,  we  are  unable  to  account  for 
its  existence  by  the  upheaval  of  the  mountains  on  cither  side 
of  it.  We  arc  likewise  at  a  loss  to  find  any  indication  of  the 
rocks  having  been  rent  asunder  by  volcanic  forces.  The 
formation  of  the  valley  can  only  bo  referred  to  the  third 
cause,  that  of  denudation,  or  the  slow  removal,  by  ice  and 
water,  of  the  rock  that  once  filled  it  to  a  height  greater  thau 
that  of  the  mountains  which  now  tower  above  it. 

It  may  seem  strange  at  first  sight  that  such  an  immense 
amount  of  rock  —  measured  by  hundreds  of  cubic  miles  in 
the  valley  of  Lake  Wakatipu  alone  —  could  have  been  worn 
down  and  transported  to  distant  places,  by  the  slow  action  of 
ice  and  water.  This  difficulty'  would  bo  removed  could  our 
readers  examine  the  region  about  Mt.  Earnslaw,  whose  sum- 
mit can  be  seen  from  the  lake,  rising  clear  and  brilliant  above 
the  surrounding  mountains.  On  its  sides  are  blue  regions  of 
ice  ;  these  are  the  descending  glaciers, —  the  keys  that  unlock 
the  secrets  of  the  valley's  history.  In  those  streams  of  ice, 
although  they  are  of  great  extent  and  of  irresistible  power, 
we  see  but  the  puny  remains  of  the  mighty  river  of  ice  that 
at  one  time  flowed  through  the  whole  valley  of  Lake  Waka- 
tipu. The  extent  of  this  glacier  was  probably  only  limited 
by  the  ocean,  whose  waters  undermined  its  terminal  face, 
and  floated  away  the  fragments  in  the  form  of  ice-bergs,  in 
the  same  manner  that  ice-bergs  are  formed  at  the  present 
day  on  the  coast  of  Greenland.  It  takes  but  a  glance  to 
convince  the  pilgrim  to  the  shores  of  Lake  Wakatipu,  that 
this  great  ice-river  was  the  engraving  tool  which,  aided  by 
storm  and  frost,  excavated  in  the  living  rock  the  scene  of 
wonderful  grandeur  and  beauty  that  is  now  spread  out  before 
him. 
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The  glaciers  around  Mt.  Earnslaw  are  still  at  work,  as 
they  have  been  for  ages,  in  extending  the  valley.  The 
streams  that  are  formed  by  the  melting  of  the  ice  —  the  riv- 
ers Dart  and  Rees  —  are  all  the  year  turbid  with  silt,  which 
is  the  rock  that  has  been  ground  fine  by  the  glacier — the 
flour  from  the  mill  —  which  they  deposit  in  the  upper  end  of 
the  lake.  In  this  manner  some  six  or  eight  miles  of  the  val- 
ley have  been  filled  up  to  a  height  of  a  few  feet  above  the 
present  level  of  the  lake.  We  have  but  to  extend  the  forces 
now  in  operation  on  Mt.  Earnslaw  to  the  whole  valley  of 
Lake  Wakatipu,  to  have  an  accurate  aud  satisfactory  explan- 
ation of  its  formation. 

There  is  another  feature  of  great  interest  in  the  history  of 
this  valley.  On  the  shore  of  the  lake,  about  twelve  miles 
above  Queenstown,*  is  a  limited  deposit  of  Tertiary  lime- 
stone ;  containing  as  fossils,  Ostrea  Wullerstorfiiy  Cucullcea 
alia,  C.  Worthingtoni,  Panopcea  plicata,  and  many  others. 
The  junction  of  the  limestone  with  the  crystalline  rocks  be- 
neath, can  be  seen  but  a  few  feet  below  the  surface  of  the 
lake.  The  limestone  being  at  the  present  level  of  the  water, 
the  valley  must  have  been  eroded  to  that  depth  before  the 
limestone  was  formed.  As  its  deposition  took  place  beneath 
the  waters  of  the  ocean,  the  valley  was  at  one  time  an  arm 
of  the  sea,  and  was  afterwards  upheaved  to  its  present  eleva- 
tion or  higher,  and  the  wearing-down  of  the  valley  contin- 
ued. We  have,  therefore,  in  the  sequence  of  events  that 
resulted  in  the  formation  of  Lake  Wakatipu,  the  follow- 
ing series  of  stages. 

(1.)  The  Southern  Alps  existed  as  a  sloping  table-land,  the 
highest  remaining  point  of  which  is  Mt.  Cook.  On  this  high 
table-land  were  deposited  immense  amounts  of  ice  aud  snow, 
brought  by  the  warm,  moist  winds  from  the  ocean,  and  form- 
ing the  glaciers  that  flowed  oft*  in  various  directions  towards 
the  sea.    One  of  these  ancient  rivers  of  ice  had  its  source 


*  At  T  on  the  accompauyiug  map. 
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in  the  region  of  Mt.  Earnslaw — then,  however,  greatly  dif- 
ferent from  its  present  form — ami  flowed  over  what  is  now 
the  valley  of  Lake  Wakatipu.  This  old-time  glacier  contin- 
ued its  slow  motion  towards  the  sea  for  unknown  ages,  until 
it  had  ground  out  the  solid  rock  to  a  depth  of  5,000  or  G,000 
feet  in  vertical  thickness  and  for  over  100  miles  in  length. 

(2.)  The  work  of  this  mighty  glacier  was  finally  termin- 
ated by  a  sinking  of  the  land,  which  caused  the  valley  to 
become  an  arm  of  the  sea,  similar  in  every  respect  to  the 
deep  narrow  fiords  that  form  such  a  characteristic  feature  of 
the  wild  West  Coast  of  New  Zealand  at  the  present  day. 
What  was  before  an  Alpine  valley,  tilled  with  hundreds  of 
feet  of  ice,  then  became  the  home  of  huge  oysters  and  many 
other  forms  of  marine  life,  whose  remains  we  now  find  in  the 
limestone.  We  know  that  the  sea  filled  the  valley  for  a  long 
time,  since  the  compact  gray  limestone  that  it  left  behind 
was  not  formed  rapidly,  as  sandstone  and  conglomerate  may 
be,  but  the  material  had  to  be  first  gathered  from  the  waters 
to  form  the  shells  of  mollusks  and  foraminifcra,  or  the  hard 
parts  of  corals,  crinoids,  etc.,  and  these  worn  down  to  a  fine 
detritus  by  the  waves,  and  spread  out  as  a  calcareous  sedi- 
ment, before  the  hardening  process  of  rock-making  could 
commence.  Together  with  the  limestone  are  beds  of  fine 
shale,  and  masses  of  conglomerate  composed  of  both  angular 
and  rounded  pebbles,  and  containing  fossil  shells  (Crasautella 
ampla)  ;  these  deposits  speak  of  other,  although  minor 
changes,  during  the  time  that  the  sea  occupied  the  valley. 

(3.)  In  the  third  stage  the  land  was  again  upheaved  to 
the  dignity  of  a  mountain  chain,  whose  lofty  summits  became 
covered  with  fields  of  snow  and  ice,  which,  seeking  an  equi- 
librium, again  flowed  as  a  glacier  down  the  valley  of  Lake 
Wakatipu.  This  second  extension  of  the  ice-stream  down 
the  old  valley  resulted  in  the  removal  not  only  of  most  of 
the  limestone  that  had  been  deposited,  but  also  of  1,400 
feet  of  the  crystalline  rocks  beneath.  The  limestone  on  the 
shore  of  the  lake  is  thus  shown  to  be  an  inter-glacial  deposit, 
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not  by  being  interstratificd  with  beds  of  till,  but  by  the  ex- 
istence,  both  above  and  below  it,  of  distinct  glacier-worn 
valleys.  It  is  similar  in  position  to  tho  inter-glacial  lignite 
beds  of  Switzerland,  and  to  the  inter-glacial  forest  beds  of 
Scotland  and  America.  Like  these  northern  formations,  it 
indicates  a  period  of  warm  and  genial  climate,  in  the  very 
midst  of  the  time  of  great  cold.  Geologists  will  notice, 
however,  the  far  greater  age  of  the  limestone  of  Lake  AVaka- 
tipu,  which,  as  indicated  by  its  fossils,  is  Upper  Eocene. 

The  second  glacier  that  flowed  down  the  valley  of  Lake 
Wakatipu,  like  the  first,  had  its  time  of  great  extension  and 
then  slowly  passed  away.  As  its  terminus  retreated  up  tho 
valley,  it  left  behind  it  the  material  it  had  gathered  from  the 
overhanging  elilfs  along  its  course,  or  had  torn  from  the  sides 
of  the  valley,  together  with  the  finer  products  ground  by  the 
bottom  of  the  glacier  from  the  rocks  over  which  it  passed. 
This  material  now  forms  the  filling  of  the  valley  below  tho 
lake,  and  has  been  worked  over,  perhaps  many  times,  by  tho 
action  of  water,  which  has  left  it  in  many  regular  lines  of 
terraces  along  the  sides  of  the  valley  ;  these  giant  stair-ways 
often  form  a  striking  contrast  with  the  angular  crags  and 
rocks  that  tower  above  them. 

At  Kingston,  situated  at  tho  southern  extremity  of  the 
lake,  a  huge  terminal  moraine,*  composed  of  cyclopean  masses 
of  angular  rock,  has  been  throwu  by  the  glacier  directly 
across  the  valley,  aud  now  forms  the  shore  of  the  lake.  In 
this  confused  mass  of  rocks  we  have  indisputable  evidence 
that  here,  for  a  long  time,  stood  the  terminal  face  of  the  glac- 
ier, which  ended  abruptly — as  is  common  with  glaciers  at 
the  present  day,  and  as  is  notably  the  case  with  the  Great 
Clyde  glacier,  that  ends,  as  we  have  seen,  in  a  wall  of  ice  120 
feet  high.  The  rocks  now  forming  the  terminal  moraine  at 
Kingston,  were  once  lateral  moraines  on  the  surface  of  the 
glacier ;  and  as  the  stream  moved  on  and  melted  away,  they 
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were  carried  over  its  terminal  face — just  as  trees  and  blocks 
of  ice  are  carried  over  Niagara — and  were  left  as  the  con- 
fused mass  that  we  now  find. 

Some  idea  of  the  time  required  for  this  truly  herculean 
task  of  valley-making,  may  be  gathered,  perhaps,  from  the 
fact  that  the  average  motion  of  the  Swiss  glaciers  can  be 
taken  at  about  twelve  inches  a  day,  or  one  mile  in  fourteen 
and  one-half  years.  At  this  rate,  a  block  of  stone  falling 
upon  the  glacier  of  Lake  Wakatipu  near  its  source  at  Mt. 
Earnslaw,  would  require  more  than  a  thousand  years  to  reach 
its  final  resting  place  in  the  terminal  moraine  at  Kiugstou, 
which  is  only  midway  down  the  valley. 

As  the  warmth  increased,  the  glaciers  retreated  to  their 
present  position  around  the  summit  of  Mt.  Earnslaw,  leav- 
ing the  valley  dammed-up  by  the  moraine  at  Kingston,  and 
filled  by  the  water  formed  by  the  melting  of  the  ice.  On 
the  sides  of  the  valley,  in  many  places,  huge  blocks  of  stone 
were  scattered,  similar  to  those  in  the  Kingston  moraine. 
The  rounded  form  of  roches  moutonnies  was  also  given  to  the 
low  hills  and  knolls  along  the  shores  of  the  lake. 

Lake  Wakatipu  thus  furnishes  a  striking  example  of  a 
lake  filling  a  glacier-worn  rock-basin,  the  lower  lip  of  wThich 
has  been  raised  by  the  formation  of  the  moraine  at  Kingston. 
Taking  Lake  Wakatipu  and  the  ancient  lake-basin  that  con- 
tinues below  it,  as  one  valley,  we  have  an  instance  of  a  rock- 
basin  that  has  been  worn  out  by  glacial  action  to  a  known 
depth  of  1,400  feet.  That  this  is  a  true  rock-basin  is  shown 
by  the  fact  that  in  the  Dome  Pass,  at  the  southern  end  of  tho 
old  lake,  the  country  rock  again  comes  to  the  surface  in  the 
bottom  of  the  valley.  Although  the  glaciers  probably  at  one 
time  passed  beyond  this  point,  yet  they  left  a  barrier  of  rock 
across  the  valley,  which  formed  the  southern  end  of  the  an- 
cient lake,  and  compelled  the  waters  to  cut  a  new  channel  to 
the  S.  E.,  that  resulted  in  the  complete  drainage  of  the  val- 
ley. Such  we  conceive  to  be  a  simple,  although  very  im- 
perfect, reading  of  the  grand  history  of  Lake  Wakatipu. 
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Other  great  changes  probably  took  place,  the  records  of 
which  have  been  erased. 

Not  only,  however,  may  we  trace  the  past  history  of  this 
interesting  lake,  but  we  can  also  look  beyond  the  veil  that 
obscures  its  future.  As  the  combined  actions  of  ice  and 
water  have  been  the  instruments  for  its  formation,  so  are 
they  also  working  its  destruction.  After  the  formation  of 
the  moraine  at  Kingston,  the  waters  sought  a  new  outlet 
from  the  vallev  over  the  falls  of  the  Kawarau,  which  are 
constantly  wearing  away  by  the  action  of  the  water,  and  thus 
tending  to  drain  the  lake  to  a  lower  level :  wo  see,  indeed, 
by  tho  terraces  along  its  shores,  that  it  has  been  already  low- 
ered. While  the  outlet  is  every  moment  becoming  deeper, 
the  water  that  flows  from  the  foot  of  the  glaciers,  together 
with  every  rill  and  rivulet  born  among  the  mountains,  is 
continually  bringing  down  its  burden  of  sediment,  however 
small,  which  it  deposits  iu  the  lake,  and  does  its  part  towards 
filling  the  valley.  While  at  the  upper  end  of  the  lake  the 
water  is  of  a  light-blue  tint,  caused  by  the  foreign  material 
held  in  suspension,  thus  indicating  its  glacial  origin,  a  few 
miles  down  it  becomes  beautifully  clear,  and  of  almost  as 
deep  a  blue  as  the  open  ocean  itself. 

The  present  conditions  continuing,  Lake  Wakatipu  will  at 
no  very  distant  day,  geologically  speaking,  have  reached  the 
end  that  awaits  all  lakes,  and  be  drained  dry — tho  fate  that 
has  already  overtaken  the  lake  which  once  existed  to  tho 
southward. 

Some  of  the  able  geologists  of  New  Zealand  are  inclined 
to  attribute  the  former  extension  of  the  glaciers  of  the  South 
Island,  solely  to  a  greater  elevation  of  the  land.  Such  an 
elevation  may  account  very  well  for  all  the  known  faets  re- 
lating to  the  fflaciation  of  that  island.  When  we  take  into 
consideration,  however,  the  records  left  by  ancient  glaciers 
on  other  lands  in  the  southern  hemisphere, — as  in  South 
Africa,*  where  well-characterized  moraines  and  transported 
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boulders,  indicate  the  former  existence  in  that  country,  of 
glaciers  that  have  long  since  passed  away, — and  also  the  evi- 
dences of  former  ice-action  at  the  southern  extremity  of 
South  America  and  on  the  Falkland  Islands,  so  well  known 
through  the  writings  of  Darwin  and  Agassiz, — we  cannot 
well  escape  the  conclusion  that  they  are  all  due  to  a  common 
cause. 

If  we  look  for  the  reasons  of  the  great  variations  of  cli- 
rmite  in  the  northern  hemisphere,  in  astronomical  changes, 
as  seems  to  he  the  increasing  tendency  among  scientists, — 
either  in  a  change  in  the  eccentricity  of  the  earth's  orbit,  as 
advocated  by  Prof.  Croll,  or  in  a  variation  of  the  angle  of 
the  earth's  axis  with  the  plane  of  the  ecliptic — we  are  obliged 
to  admit  that  the  southern  hemisphere  has  been  subjected 
to  the  same  influences,  and  that  the  climates  of  the  two  hem- 
ispheres must  have  undergone  similar  changes. 

It  seems  to  us  that  the  great  extension  of  the  glaciers  in 
these  southern  lands  could  not  have  been  duo  altogether  to 
changes  of  elevation  in  the  several  countries,  but,  rather, 
that  the  advance  and  retreat  of  these  glaciers  have  been  con- 
trolled by  the  same  —  to  us  mysterious — laws,  that  in  the 
Tertiary  period  clothed  Greenland  with  a  varied  and  beautiful 
vegetation,  and  replaced  it  in  our  times  with  immense  gla- 
ciers and  tidds  of  snow  and  ice. 

If  the  evidences  of  a  glacial  epoch  in  the  southern  hemi- 
sphere seem  too  meagre  for  comparison  with  the  corres- 
ponding formations  in  our  own  country — where  they  cover 
many  thousand  square  miles — it  is  to  be  remembered  that  the 
land  itself  is  wanting  in  the  former,  on  which  to  find  the 
inscriptions  left  by  the  old  glaciers.  In  North  America  the 
records  of  an  ice-age  reach  as  far  southward  as  the  fortieth 
parallel.  In  the  southern  hemisphere  nearly  all  the  area  in 
corresponding  latitudes,  is  occupied  by  the  waters  of  the 
ocean  ;  the  only  lands  on  which  similar  formations  could 
reasonably  be  expected,  are  the  southern  extremities  of  South 
America  and  Africa,  together  with  New  Zealand  aud  Aus- 
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tralia ;  and  on  all  of  these,  excepting  the  last,  positive,  and 
in  many  places,  astonishing,  evidences  of  ancient  glaciation 
can  be  seen. 

As  far  as  can  be  at  present  judged  from  the  limited  explo- 
rations in  those  distant  lands,  the  combined  facts  seem  to 
point  to  a  time  of  extreme  cold  in  the  southern  hemisphere, 
answering  to  the  similar  period  at  the  North,  that  has  re- 
ceived the  long  contested  title  of  the  Glacial  epoch. 

Another  parallel  between  the  changes  of  climate  in  the 
two  hemispheres  is  indicated  by  the  Tertiary  deposits. 
These  at  the  South,  like  the  Tertiary  formations  in  Europe 
and  America,  show  by  their  fossils  that  a  mild  climate  pre- 
ceded the  ancient  glaciers,  during  which,  as  these  formations 
on  the  eastern  coast  of  Africa  prove,  the  forms  of  life  now 
indicative  of  tropical  or  sub-tropical  conditions  extended 
farther  towards  the  pole. 
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XXV. — Recent  Progress  in  Sanitary  Science. 

Br  ALBERT  R.  LEEDS. 
Rend  October  9th,  1876. 

The  recent  progress  in  Sanitary  Science  is  the  history  of 
our  knowledge  of  what  constitutes  clean  air,  clean  water, 
clean  food,  ami  clean  environments ;  of  our  knowledge  of 
what  is  tilth  in  air,  tilth  in  water,  filth  in  food,  and  tilth  in 
our  environments,  whether  it  be  tilth  mineral,  vegetable,  or 
animal ;  and  finally,  of  the  means  of  preserving  cleanliness 
on  the  one  hand,  and  of  repressing  filthiness  on  the  other. 
The  great  factors  in  this  progress  therefore  are,  in  the  first 
place,  knowledge,  a  knowledge  both  comprehensive  and  ex- 
haustive, and  in  the  second  place,  a  moral  zeal,  which  shall 
make  that  knowledge  effective  in  increasing  cleanliness  and 
preventing  tilth  among  men.  The  necessity  of  this  kind  of 
knowledge  is  mostly  due  to  the  crowding  of  multitudes  into 
overgrown  commercial  communities ;  and  its  development, 
which  is  largely  that  of  chemical  science,  is  also  dependent 
upon  the  skill  of  the  microscopist,  the  experience  of  the 
medical  practitioner,  and  the  learning  of  the  biologist,  re- 
quiring the  colaboration  of  such  various  classes  of  savans  as 
are  also  found  in  great  cities, — for  its  growth  to  perfection. 

The  demands  of  sanitary  science  extend  to  the  most  re- 
fined  methods  of  chemical  research,  and  lay  under  contribu- 
tion some  of  the  most  obscure  branches  of  Natural  History, 
like  that  of  Ilelminthology,  sciences  which,  in  their  inception, 
appeared  to  have  little  bearing  on  the  daily  wants  of  man- 
kind ;  and  they  even  extend  to  the  most  abstruse  researches 
of  biology,  in  matters  pertaining  to  the  generation  of  spores, 
the  development  of  ova,  the  growth  of  parasites,  etc.  In- 
deed, the  demand  reaches  far  beyond  the  present  powers  of 
scientific  inquiry  to  supply  ;  and  a  more  subtle  analysis  is 
required  of  the  chemist,  a  more  searching  scrutiny  of  the 
microscopist,  before  questions  can  be  answered,  on  the  cor- 
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rect  solution  of  which  the  action  of  communities  depends,  in 
reference  to  infection,  irrigation,  water-supply,  etc. 

While  sanitary  science  makes  such  great  and  varied  de- 
mands upon  our  present  and  prospective  stores  of  knowl- 
edge, its  aim  is  nevertheless  a  very  modest  one.  It  finds 
man,  whether  from  ignorance,  from  cupidity,  or  from  the 
many  maladjustments  of  our  existent  social  systems,  de- 
prived of  essentials  to  the  enjoyment  of  long  life,  or  even  a 
prey  to  the  inroads  and  devastations  of  disease ;  and  it  seeks 
to  restore  to  him,  under  these  circumstances,  the  same  pure 
air,  pure  water,  and  fitting  food  and  clothing,  as  are  enjoyed 
by  the  beast  which  stalks  through  the  primeval  forest,  or  the 
cattle  grazing  healthfully  in  the  fields.  No  one  has  ever 
shown  that  a  better  ratio  could  be  substituted  for  the  oxygen 
and  ozone,  the  nitrogen  and  ammonia,  the  carbonic  acid  and 
moisture  present  in  the  atmosphere,  than  what  actually  holds 
between  them.  No  one  has  shown  that  drinking-water  would 
be  the  better,  if  it  took  up  a  little  more  iron  and  lime,  pot- 
ash and  phosphoric  acid,  than  it  actually  contains,  or  if  in 
nature's  alembic,  it  were  restored  to  us  in  the  condition  of  the 
distilled  water  of  our  laboratories.  Neither  is  it  clear  that 
sugar  would  be  better  food  by  the  addition  of  nitrogen,  or 
albumen  if  it  were  without  it.  In  short,  so  far  as  the  sci- 
ences at  present  at  least  extend,  they  are  unanimous  in  de- 
claring the  natural  order  existent  in  the  atmosphere,  water, 
and  food,  the  best  adapted  to  the  wants  of  man.  This  being 
true,  every  element  of  disturbance  is  to  be  looked  upon  with 
suspicion,  a  suspicion  daily  increasing  with  the  increase  of 
our  knowledge  concerning  the  true  nature  of  disease,  its 
causes,  and  its  remedies. 

Upon  the  basis  of  such  ideas,  we  have  attempted  a  classi- 
fication of  the  departments  into  which,  sanitary  science  nat- 
urally divides  itself,  and  the  arrangement  of  the  subject- 
matter  properly  falling  into  each. 

NovxMBKR,  187G.  21  Ann.  Lyc  Nat.  Hist.,  Vol.  xi. 
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On  referring  to  these  tables,  it  will  be  seen  that  the  first 
element  to  be  determined  is  the  amount  of  oxygen  in  the 
atmosphere,  and  within  what  limits  this  amount  may  vary, 
the  atmosphere  still  remaining  in  a  state  of  purity.  So  im- 
portant is  this  determination,  that  many  of  the  greatest  physi- 
cists have  expended  all  the  resources  of  their  skill  upon  its 
solution.  About  a  century  ago,  Lord  Cavendish  made  no 
less  than  five  hundred  analyses  of  the  atmosphere,  and  by  the 
method  of  absorption  of  oxygen  by  nitric  oxide,  a  method 
which  now  to  us  appears  too  crude  to  give  reliable  results,  ar- 
rived at  the  number  20-833  as  representing  the  percentage  of 
oxygen.  This  result  is  little  more  than  T\jthof  one  percent, 
less  than  20*9.r>,  which  is  the  number  now  accepted  as  the 
most  accurate  mean  of  recent  determinations.  And  yet  Lord 
Cavendish  could  not  satisfy  himself  that  there  was  any  differ- 
ence in  the  percentage  of  oxygen  in  London  air,  as  compared 
with  that  of  air  from  the  surrounding  country.  To  deter- 
mine whether  the  composition  of  the  atmosphere  was  indeed 
invariable,  the  subject  wTas  reopened  by  Dumas  and  Boussin- 
srault,  who  employed  in  their  classic  research  the  chemical 
attraction  of  copper  for  oxygen  at  an  elevated  temperature. 
The  air  from  the  Jardin  des  Planles,  after  purification  from 
every  trace  of  moisture  and  carbonic  anhydride,  was  passed 
through  a  weighed  tube  containing  turnings  of  pure  copper, 
and  the  residual  nitrogen  collected  in  a  glass  balloon,  previ- 
ously exhausted  of  air.  Every  precaution  that  ingenuity 
could  suggest,  was  used  to  insure  the  accuracy  of  the  experi- 
ments, which  were  repeated  a  great  number  of  times  and  on 
large  quantities  of  air  ;  and  yet  these  two  illustrious  chemists 
did  not  venture  to  assume  that  the  composition  of  the  atmos- 
phere was  otherwise  than  invariable,  and  that  the  slight  dif- 
ferences in  the  percentages  of  oxygen  obtained  were  due  to 
real  differences,  and  not  to  variations  within  allowable  limits 
of  instrumental  error. 

By  improved  eudiomctrical  methods,  Regnault  afterwards 
settled  conclusive!)'  the  fact  of  variations  in  the  percentage  of 
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oxygen  in  the  earth's  atmosphere,  and  ascertained  with  accu- 
racy the  amount  of  the  variation  in  the  atmosphere  of  the  same 
locality  and  at  different  points  on  the  earth's  surface.  The 
minimum  amount  for  100  analyses  of  the  air  at  Paris,  was 
20-913  per  cent.,  and  the  maximum  20-909,  giving  as  a  mean 
the  number  20-95(3.  The  lowest  percentage  in  five  analyses 
of  the  atmosphere  of  the  ocean,  was  20-918,  the  highest  20* 
965.  Of  mountain  air  ; — in  that  of  the  summit  of  Mt.  Piehin- 
cha,  which  is  higher  than  Mt.  Blanc,  the  oxygen  was  20-949 
and  20-981  per  cent.  Of  all  places,  Berlin  had  the  distinc- 
tion of  an  atmosphere  with  the  lowest  percentage  of  oxygen, 
20-908.  This  does  not  appear  surprising,  when  we  call  to 
mind  the  stinking  waters  of  the  river  Spree  flowing  through 
the  most  crowded  portion  of  the  city,  under  the  windows  of 
the  Academy  of  Music,  and  within  a  stone's  throw  of  the  Em- 
peror's palace,  the  Opera-house,  the  Royal  Library,  the  Mus- 
eum, and,  worst  of  all,  the  famous  University.  To  quote  the 
language  of  Dr.  Folsom,  the  Secretary  of  the  Massachusetts 
Board  of  Health — "Berlin  and  Munich,  the  filthiest  and  most 
scientific  of  the  German  cities,  deserve  Traube's  sarcasm  of 
not  being  able  to  stop  the  eholera,  even  in  winter, — a  more 
or  less  continuous  epidemic,  so  to  speak,  having  lasted  since 
1806  ;  while  in  London  and  Paris,  the  cleanest  of  large  cities, 
the  last  epidemic  (in  1866)  fell  very  lightly,  and  the  death 
rates  are  one-third  lower  than  in  Munich  and  Berlin."  The 
mean  of  all  Kegnault's  analyses  was  20-95  per  cent.,  a  num- 
ber which  should  be  remembered  and  quoted,  instead  of 
twenty-one,  the  percentage  settled  upon  as  a  mean,  after 
many  experiments,  by  Gay  Lussac  and  Humboldt,  and  the 
one  usually  given  in  manuals  of  chemical  science.  For  it  is 
worthy  of  note,  that  the  maximum  in  no  one  of  Kegnault's 
analyses  reached  twenty-one  per  cent.,  while  the  minimum 
was  never  so  low  as  20-9. 

After  Prof.  Bunsen  had  submitted  the  existing  modes  of 
gas-analysis  to  critical  revision,  he  applied  the  improved 
methods  to  the  determination  of  the  oxygen  in  the  atmosphere, 
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finding  as  a  minimum  for  the  air  at  Heidelberg  20*84  per  cent., 
and  for  the  maximum  20*97,  or  a  mean  for  all  analyses,  of  20*- 
924.  Since  that  time  a  great  number  of  inquiries  have  been 
set  on  foot  concerning  the  air  in  various  parts  of  Europe, 
especially  in  Great  Britain,  where  Dr.  Angus  Smith  has  in- 
stituted a  very  extended  series  of  comparisons  between  the 
atmosphere  of  towns,  and  of  country  and  mountain  districts. 
The  significance  of  the  results  is  to  be  found  in  the  fact,  that 
while  a  falling  off  in  the  percentage  of  oxygen  to  the  amount 
of  one-tenth  per  cent.,  may  appear  so  slight  as  to  be  un- 
worthy of  serious  consideration,  yet  the  place  of  this  minus 
quantity  is  occupied  by  other  gases  whose  presence  is  dele- 
terious, even  when  in  amounts  represented  by  the  hundredths 
of  one  per  cent. 

Until  a  very  recent  period,  no  similar  investigation  had 
been  made,  so  far  as  we  are  aware,  into  the  constitution  of 
the  atmosphere  in  the  United  States. 

It  would  be  fortunate  for  the  interests  of  sanitary  science, 
if  Ozonometry  was  settled  upon  as  well  ascertained  princi- 
ples as  those  of  the  determination  of  oxygen.  But  this  is 
far  from  being  the  case.  The  difficulty  does  not  consist  in  a 
lack  of  knowledge  concerning  the  properties,  or  even  the 
chemical  nature  of  ozone, —  to  both  of  which  topics  a  great 
deal  of  attention  has  been  paid  since  the  time  of  Schoubein 
by  Becquerel,  Frem}',  Andrews  and  Tait,  Meissner,  Angus 
Smith,  and  others,  and  in  this  country  by  M.  Carey  Lea, 
Wetherill,  and  Rogers, —  but  to  a  lack  of  concerted  and  sys- 
tematic observation  by  practised  observers,  using  equal  pre- 
cautions and  pursuing  the  same  methods.  To  illustrate  the 
discrepancies,  and  even  fallacies  which  arise,  we  may  instance 
the  ordinary  ozone  test,  as  it  is  called — a  strip  of  paper  pre- 
viously moistened  with  a  mixture  of  starch-water  and  iodide 
of  potassium  solution,  and  dried.  Recently  it  was  found,  on 
preparing  some  of  the  ozone  test,  that  every  variety  of  paper 
purchasable,  except  the  purest  Swedish  filter-paper,  mani- 
fested an  alkaline  reaction  to  alizarine ;  that  every  sample  of 
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potassium  iodide  contained  several  impurities,  rendering  it 
unfit  for  use  in  the  ozone  test ;  and  that  even  the  starch  had 
to  be  manufactured  in  the  laboratory,  to  obtain  material  suita- 
ble for  preparing  reliable  reagent  papers.  And  }'et,  with 
suitable  precautions,  these  ozone  tests  give  results  of  a  very 
striking  character.  As  an  instance,  I  may  cite  some  unpub- 
lished observations  during  the  past  summer  upon  the  atmos- 
phere of  the  Adirondacks,  where  the  indications  of  ozone  were 
of  the  most  decided  character,  and  at  times  of  atmospheric 
disturbance,  intense.  In  this  pure  mountain  air,  the  invalid, 
prostrated  with  malarial  poison,  or  catarrhal  affection,  rap- 
idly regained  mental  vigor  and  bodily  strength.  Similar 
ozone  tests,  exposed  during  the  same  season  in  Hoboken, 
where  catarrhs  are  rife,  and  where  the  badly  drained  marshes, 
if  they  do  not  actually  produce  ague,  are  at  least  very  un- 
favorable to  recovery  from  it,  showed  a  great  deficiency  in  the 
amount  of  ozone. 

I  do  not  wish  to  bo  understood  as  saying  that  the  absence 
of  ozone  is  attended  by  the  prevalence  of  catarrhal  or  mala- 
rial troubles.  Heaven  forbid  !  The  result  of  collecting  and 
reading  most  of  the  literature  upon  ozone,  has  been  to  make 
me  extremely  unwilling  to  express  any  opinion,  concerning 
the  connection  between  the  abundance  or  exiguity  of  ozone 
and  any  disease  whatsoever.  The  conflict  of  testimony  could 
not  be  better  exemplified  than  in  the  case  just  under  con- 
sideration. To  quote  from  a  recent  work  on  the  subject — 
"Schonbein  and  other  physicians  made  daily  atmospheric 
observations  during  several  catarrhal  epidemics  at  Basle, 
which  are  stated  to  have  been  conclusive  as  to  the  simul- 
taneity of  the  maximum  of  the  coloration  with  the  extreme 
intensity  of  the  epidemic."  "  Dr.  Seitz  carried  on  observa- 
tions for  two  years  in  Munich,  and  found  that  months  in 
which  the  ozone  was  abundant,  were  not  characterized  by  a 
predominance  of  catarrhal  affections,  when  compared  with 
months  during  which  less  ozone  was  noticed  in  the  air. 
After  days  distinguished  by  a  great  excess  of  ozone,  we  did 
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not  observe  the  occurrence  of  a  greater  number  of  cases  of 
catarrh."  The  result  of  a  year's  observations  by  the  Medi- 
cal and  Scientific  Club  of  Konigsberg,  in  Prussia,  was  to  the 
effect,  "  That  the  month  of  November,  during  which  the 
spread  of  catarrhal  affections  was  most  extensive,  and  the 
month  of  September,  which  was  notorious  for  the  prevalence 
of  intermittent  fever,  typhus,  cholera,  and  diarrhoea,  exhibi- 
ted nearly  an  equal  amount  of  ozone,  and,  that  a  sudden 
and  considerable  increase  in  the  amount  of  ozoiie  did  not 
appear  to  be  a  cause  of  the  commencement  of  catarrh  of  the 
respiratory  organs."  This  is  certainly  a  very  decided  nega- 
tive, but  the  next  observer  quoted,  Dr.  Pfaff,  of  Plaucn,  in 
Saxony,  has  an  equally  explicit  affirmative  result.  He  con- 
cludes that,  "  A  large  proportion  of  ozone  acts  in  a  mis- 
chievous manner  on  diseases  of  the  respiratory  organs  ;  that  it 
favors  the  development  of  inflammatory  affections,  especially 
tonsilitis,  and  that  the  ozone  exerts  little  or  no  effect  on 
epidemic  or  other  diseases,  provided  they  are  not  compli- 
cated with  catarrhal  affections."  Dr.  Spengler  calls  upon  the 
medical  practitioners  of  Europe  to  test  the  accuracy  of  his 
observations,  which  were  made  at  Koggendorf,  a  village  of 
Mecklenburg.  "Just  before  the  commencement  of  an  epi- 
demic of  influenza,  no  ozone  was  to  be  detected.  Directly, 
however,  catarrhal  troubles  set  in  and  every  one  was  cough- 
ing, an  abundance  of  ozone  was  manifested.  As  the  disease 
gradually  diminished,  so  did  the  indications  of  this  body  de- 
crease." Dr.  Heidinreich  also  found  that  a  strong  ozonic 
reaction,  coincided  with  an  exacerbation  of  catarrhal  symptoms 
and  the  appearance  of  pulmonary  affections,  while  a  dimi- 
nution of  those  took  place  when  it  was  feeble.  Fabcr, 
Wundcrlich,  Schiefferdecker,T.  Boeckel,  and  other  observers, 
believe  that  there  is  no  connection  between  the  development 
of  ozone  and  the  prevalence  of  catarrhal  affections.  The  au- 
thorities at  the  hospital  of  Metz,  have  found  that  there  is  a 
certain  relation  between  the  variations  in  the  quantity  of 
atmospheric  ozone,  and  the  number  of  cases  of  brouchial 
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affections  which  present  themselves.  MM.  Houzeau  and 
Leudet,  jr.,  have  shown  that  there  is  no  agreement  between 
the  prevalence  of  respiratory  affections  at  Rouen,  and  the 
depth  of  ozonic  reaction  as  presented  by  true  ozone  tests. 
These  diseases  are  most  numerous  during  the  winter,  when 
the  amount  of  ozone,  as  distinguished  from  the  other  air 
purifiers,  would  seem  from  the  researches  of  the  former  gen- 
tleman to  be  comparatively  small.  Mr.  Harris,  of  Worthing, 
has  always  remarked  during  the  prevalence  of  X.  E.  and  E. 
winds,  when  no  ozone  is  present  in  the  air,  the  great  fre- 
quency of  irritative  affections  of  the  mucous  membrane  of 
the  throat  and  air  passages.  The  results  arrived  at  by  M. 
Behard,  of  Havre,  are  : 

"1.  That  the  number  of  cases  of  pulmonary  disease  is 
probably  in  direct  relation  with  the  amount  of  ozone  in  the 
air,  and  in  inverse  relation  with  the  temperature  :  and,  2. 
That  atmospheric  ozone  appears  to  exert  a  certain  influence 
on  rheumatismal  affections."  Dr.  Clemens,  of  Frankfort, 
states  "that  eleven  saddle-horses  contracted  inflammation  of 
the  lungs  in  consequence  of  being  run  against  a  south  wind, 
very  powerful  and  very  rich  in  ozone,  and  that  the  greater 
number  died." 

A  similar  wide  difference  of  opinion  exists  concerning  the 
connection  between  the  prevalence  of  ozone  and  malaria, 
various  descriptions  of  fever,  and  other  diseases ;  and  it  is 
difficult  to  see  how  these  discrepancies  will  be  reconciled, 
except  by  systematic  observations  carried  on  by  a  number  of 
competent  observers.  In  this  respect  a  great  deal  is  being 
done  in  Great  Britain  and  on  the  Continent.  In  the  United 
States,  isolated  inquirers  have  pursued  researches,  some 
account  of  which,  from  time  to  time,  has  appeared  in  our 
scientific  literature.  The  contradictory  results  hitherto  ob- 
tained, however,  have  discouraged  many  who  need  the  stimu- 
lus of  united  eflbrt,  and  the  certainty  that  their  observations 
will  be  carefully  preserved  and  collated,  to  continue  this 
very  valuable  work. 
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Concerning  the  carbonic  anhydride  in  the  atmosphere,  but 
little  has  been  lately  added  to  our  scientific  knowledge,  it 
being  already  a  well  understood  subject.  But  the  deter- 
mination of  the  amounts  of  carbonic  anhydride  present  in 
the  air  of  public  buildings  —  as  made  in  the  examination  into 
the  defective  ventilation  of  the  House  of  Representatives  by 
the  late  Dr.  Wetherill ;  into  the  air  of  over-crowded  school 
rooms,  as  has  been  done  by  the  Board  of  Health  of  New 
York ;  and  that  of  airs,  as  in  the  late  investigation  of  Dr. 
Nichols  of  the  Massachusetts  Institute  of  Technology  ;  —  has 
been  of  excellent  service  in  the  interests  of  sanitary  science. 

■ 

This  is  not  so  much  on  account  of  the  deleterious  nature  of 
carbonic  anhydride  itself,  but  for  the  reason  that  the  ex- 
halations of  the  breath  are  always  accompanied  by  volatile 
matters  and  products  of  organic  decomposition,  emanations 
from  the  body,  etc.,  none  of  which  admit  of  easy  estimation, 
but  whose  quantity  can  be  readily  inferred  from  that  of  the 
carbonic  anhydride.  This  gas,  as  we  all  know,  is  of  a  pun- 
gent agreeable  flavor;  and  when  reference  is  made  to  the 
w closeness"  or  bad  air  of  rooms,  and  to  the  carbonic  anhy- 
dride present,  as  if  the  "  closeness  "  and  carbonic  anhydride 
were  one  and  the  same  thing,  it  is  but  showing  how  com- 
pletely the  popular  mind  has  identified  the  organic  pollution 
of  foul  air  with  one,  and  that  not  the  most  unpleasant  or 
most  pernicious,  concomitant. 

In  connection  with  this  subject,  it  is  worthy  of  note  that 
the  eminent  sanitary  chemist  named  above,  has  recently 
made  an  examination  into  the  amounts  of  carbonic  anhydride 
contained  in  the  ground  of  certain  localities  below  the  surface 
— the  ground  atmosphere. 

The  importance  of  its  study,  as  well  as  that  of  the  ground- 
water, was  first  pointed  out  by  Pettenkofer  in  1854,  followed 
in  1870  by  systematic  determinations  of  the  percentage  of 
oxygen  below  the  surface.  The  analyses  were  made  upon 
the  alluvial  gravel  of  the  country  surrounding  Munich,  in 
places  not  under  cultivation,  with  the  result  of  showing,  that 
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the  amount  of  carbonic  anhydride  in  the  ground  below  the 
surface,  was  much  greater  than  that  above,  and  that  it  in- 
creased with  the  depth  and  varied  with  the  season,  being 
least  in  winter  and  greatest  in  summer.  His  object  was 
similar  to  that  in  view  in  the  determination  of  the  carbonic 
anhydride  in  ill- ventilated  buildings,  that  of  obtaining  a 
measure  of  the  "  impregnation  "  of  the  ground  with  organic 
impurities,  by  the  oxidation  of  which  the  carbonic  anhydride 
is  produced.  It  is  analogous  to  the  determination  of  the 
nitric  and  nitrous  acids  in  drinking  water,  bodies  not  of 
themselves  detrimental  in  minute  quantities,  but  important 
as  affording  a  measure  of  the  previous  pollution  of  the  water 
by  nitrogenous  excreta,  etc.,  from  the  oxidation  of  which 
they  are  derived.  The  examinations  of  Dr.  Nichols,  which 
were  conducted  upon  the  made  lands  of  the  "  Back  Bay  "  of 
Boston,  showed  that  there  was  very  little  difference  in  the 
amount  of  carbonic  anhydride  at  different  depths  during 
most  of  the  period  occupied  by  the  experiments;  but  in 
October,  November,  and  December,  it  had  increased  sensibly 
at  a  depth  of  ten  feet,  above  its  amount  at  a  depth  of  six 
feet.  This  curious  result,  which  agrees  with  Pettenkofer's, 
he  attributes  to  the  diffusion  of  the  carbonic  anhydride  from 
the  surface,  and  to  the  increased  rapidity  of  this  diffusion  when 
the  temperature  of  the  air  falls  below  that  of  the  ground. 

With  regard  to  ventilation  itself,  as  an  art,  repeated  fail- 
ures, often  with  grave  results,  by  architects  of  great  promi- 
nence, are  at  last  convincing  the  public  that  the  ventilation 
of  buildings  constructed  on  different  plans,  of  different  ma- 
terials, with  different  uses,  and  located  differently  in  respect 
to  air,  wind,  and  sun,  is  an  art  of  great  difficulty ;  one  not 
to  be  practised  on  occasion  by  the  hospital-physician,  the 
school-trustee,  the  alms-house  inspector,  the  engineer,  or 
even  the  architect,  as  a  subject  popularly  supposed  to  be 
fully  understood  by  every  well-informed  person,  but  should 
be  placed  in  charge  of  persons  making  the  heating  and  ven- 
tilating of  buildings  their  especial  study. 
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There  is  one  more  popular  delusion,  the  overthrow  of 
which  is  to  he  ranked  as  an  onward  step  in  sanitary  science. 
This  delusion  is,  that  the  senses  are  trustworthy  sentinels 
over  our  lungs  and  stomachs,  and  that  dangerous  air,  water, 
or  even  food,  is  always  detected  by  them.    They  only  serve 

v  v  w  m 

as  detectives  when  one  of  the  concomitants  of  aerial,  aqueous, 
or  other  filth  is  of  the  nature  of  a  gas,  like  bydrosulphuric 
acid,  affecting,  even  when  present  in  very  minute  quantities, 
the  sense  of  smell,  or  is  one  of  the  innumerable  products  of 
organic  decay.  But  the  cases  must  be  rare  indeed,  in  which 
fatal  effects  have  been  produced  by  exposure  to  an  atmo- 
sphere containing  bydrosulphuric  acid  sufficiently  concen- 
trated to  act  as  a  chemical  poison ;  and  although  headache, 
nausea,  or  a  general  lowering  of  the  health,  is  frequently 
produced  in  the  case  of  persons  occasionally  exposed  to  a 
considerable  amount  of  this  and  similar  gaseous  products  of 
decomposition,  or  constantly  inhaling  them  in  minute  quanti- 
ties, yet  they  are  comparatively  harmless  when  compared  with 
some  emanations  which  are  not  evident  to  the  sense  of  smell. 
The  matter  which  propagates  disease,  is,  so  far  :is  we 
know,  not  gaseous,  but  organized  bodies  of  excessively  mi- 
nute dimensions,  so  small  indeed  that  as  yet  the  microscopist 
lias  not  succeeded  in  distinguishing  the  "spores"  which  sim- 
ply produce  decomposition,  from  those  which  carry  the  spe- 
cific poison  of  certain  diseases,  or  the  infectious  germs  of 
one  disease  from  those  of  another.  But  one  peculiarity  they 
possess  in  common,  a  peculiarity  distinguishing  them  from 
chemical  poisons,  iu  that  their  effect  is  not  directly  propor- 
tional to  their  amount,  but  vastly  greater,  insomuch  that  ex- 
cessively minute  amounts  of  these  germs  have  the  power  of 
infinite  self-multiplication,  so  long  as  they  find  themselves 
surrounded  with  circumstances  favorable  to  their  develop- 
ment. It  frequently  is  the  case  that  localities  are  obnox- 
ious in  odor,  yet  no  alarming  diseases  are  developed,  while 
others  are  apparently  inoffensive,  and  at  the  same  time  arc 
richly  productive  in  "zymotic  diseases."    A  striking  il lustra- 
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tion  is  to  be  found  in  the  case  of  laborers,  whose  duty  it  is 
to  jump  into  the  lime-purifiers  employed  in  the  defecation  of 
illuminating  gas,  and  to  shovel  out  the  lime  charged  with 
sulphur  compounds.  The  smell  is  intolerable,  frequently 
nauseating  the  workmen,  yet  not  producing  active  disease. 
Sewer-gas,  on  the  contrary,  is  not  violently  offensive,  and 
may  diffuse  itself  through  apartments  without  detection,  and, 
as  in  Glasgow  and  Edinburgh,  in  the  houses  of  the  better 
classes,  may  produce  outbreaks  of  typhoid  fever.  For  this 
reason,  either  the  public  sewers  should  be  properly  flushed 
and  ventilated,  which,  practically  speaking,  is  very  difficult 
of  accomplishment  —  or  those  who  multiply  bath-rooms  and 
water-closets  in  connection  with  the  sleeping  apartments  of 
a  house  (as  is  now  done  in  city  dwellings,  where  the  desiro 
of  luxury  on  the  part  of  the  occupant,  and  the  ingenuity  of 
,  the  mechanic  in  increasing  the  expense  on  the  other,  have 
permeated  the  house  with  an  elaborate  net-.vork  of  hot  and 
cold-water  pipes,  waste-pipes,  traps,  sewer-connections  and 
drains)  should  employ  the  services  of  a  sanitary  engineer, 
to  sec  that  a  suitable  system  of  flues  is  likewise  provided  to 
carry  off  the  gases  from  the  water-closets  —  the  "practical 
plumber"  being  generally  ignorant  of  both  the  necessity  and 
the  means  of  doing  so.  Either  these  remedies  should  bo 
applied,  or  the  water-closets  should  be  made  as  few  as  possi- 
ble, and  the  traps  put  in  connection  with  tines,  in  which  an 
upward  draft  is  preserved  both  in  winter  and  summer,  by 
stoves  or  lamps. 

No  chemist,  so  far  as  we  arc  aware,  has  attempted  a  com- 
plete analysis  of  sewer-gases,  or  those  other  exhalations  from 
decomposing  matters,  which  are  laden  with  the  ferments  that 
become  active  in  zymotic  diseases.  Even  if  he  did  deter- 
mine the  percentage  of  every  gas  present,  he  would  not  bo 
able  to  estimate  and  isolate  the  septic  ferments  —  the  chief 
culprits  in  the  origination  of  disease.  It  would  be  well  if 
water-analysts  would  distinctly  inform  the  public  that  they 
are  daily  asked  to  do  in  respect  to  water,  something  quite  as 
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difficult,  and  which  they  are  altogether  incapable  of  doing. 
Is  not  an  experience  somewhat  like  the  following,  familiar  to 
every  chemist  present?  A  village  has  grown  into  a  town, 
and  that  town  into  a  city.  Its  growth  has  produced  manu- 
facturing communities  in  the  vicinity,  which  pour  their  refuse 
and  their  sewage  into  the  water-course  originally  tilled  with 
unpolluted  water.  The  water  grows  worse  to  the  taste,  and 
stronger  to  the  smell ;  and  finally  popular  complaint  compels 
the  Board  of  Water  Commissioners  to  take  action.  Their 
first  step  is  to  employ  a  chemist  to  find  out  how  polluted  the 
water  is  ;  and  he  finally  sends  in  a  report,  with  a  loug  array  of 
figures  in  decimals,  telling  how  much  silica,  lime,  magnesia, 
oxide  of  iron,  phosphoric  acid,  sulphuric  acid,  potash,  soda, 
ammonia,  nitrous  and  nitric  acids,  chlorine  and  albuminoid 
ammonia,  the  water  contains.  All  these  data  are  of  interest, 
requiring  much  skill  in  their  accurate  determination.  They 
tell  that  a  stream  may  be  no  worse  drinking  water  than  the 
Thames,  the  Schuylkill,  the  Ohio,  the  Passaic,  or  some  other 
river,  whose  water  is  used  at  ordinary  times  by  large  com- 
munities without  outbreaks  of  disease  directly  traceable  to 
it.  As  in  the  case  of  the  Schuylkill,  a  well-known  expert  to 
whom  I  appealed,  said,  "Yes,  it  always  analyzed  very  well, 
but  smelt  and  tasted  verv  bad."  Yet  this  gentleman  drank 
daily  of  the  Schuylkill  water,  and  so  do  hundreds  of  thous- 
ands, without  falling  ill  of  violent  maladies.  Such  analyses 
do  not  show  how  dangerous  such  drinking-water  may  be. 
That  danger  is  known  from  other  facts,  independent  of  the 
water-analyses.  The  researches  of  Klein,  Burdon  Sander- 
son, Chevreau,  and  others,  have  shown  that  the  germs  of 
infectious  diseases  may  be  transported  twenty  or  thirty  miles 
in  running  water,  may  pass  through  thick  beds  of  gravel, 
sand,  etc.,  without  being  filtered  out,  and  in  fact,  can  be 
effectually  destroyed  only  by  the  operation  of  an  elevated 
temperature. 

With  regard  to  the  chemical  methods  employed  in  the  de- 
terminations of  the  organic  constituents  of  drinking  waters, 
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— and  it  is  to  these  that  we  must  chiefly  look  in  deciding 
upon  their  fitness  for  domestic  uses  —  it  may  be  briefly  said 
that  they  are  four  in  number — the  "ignition,"  "permangan- 
ate," "albuminoid  ammonia,"  and  "combustion"  methods. 
The  first  is  no  longer  regarded  as  adequate  to  give  the  infor- 
mation needed  ;  the  second  is  deemed  fallacious ;  and  the 
third,  although  still  employed  by  many  chemists,  will,  for 
similar  reasons,  have  to  be  abandoned.  The  fourth  gives  the 
information  required,  with  an  accuracy  adequate  to  the  form- 
ation of  correct  judgment  on  the  water  analyzed,  but  at 
present  has  the  disadvantage  of  requiring  much  time  and 
care  in  its  satisfactory  performance. 

It  should  be  said  here,  in  justice  to  the  chemists  who  still 
employ  the  "albuminoid  ammonia"  process,  that  they  do  not 
claim  that  the  albuminoid  matters  give  up  all  their  nitrogen 
in  the  form  of  ammonia,  but  only  that  they  yield  by  this  pro- 
cess a  certain  measure,  and  that  this  measure  can  be  used  as 
an  index  of  the  amount  of  the  organic  impurity  present. 
But,  as  was  shown  by  the  authors  themselves,  and  as  has  been 
since  still  more  satisfactorily  demonstrated,  water  containing 
known  quantities  of  organic  matter,  when  treated  by  this 
process,  yields  an  amount  of  nitrogen  which  differs  accord- 
ing to  the  character  of  the  substances  operated  upon.  It  is 
evident  that  if  the  process  were  good,  it  should  indicate 
either  the  whole  amount  of  nitrogen  present,  or  in  every 
case,  a  definite  proportion  of  it;  and  in  failing,  as  it  does, 
to  meet  these  requirements,  the  albuminoid  ammonia  method 
of  determining  the  organic  impurity  must  be  condemned. 
This  failure  is  strikingly  exemplified  in  the  case  of  urea,  per- 
haps Hie  most  characteristic  ingredient  of  sewage,  which  may 
be  present  in  a  drinking  water  without  detection  by  the  al- 
buminoid ammonia  process.  On  the  other  hand,  peaty  mat- 
ters, which  color  the  water  without  rendering  it  noxious, 
yield  a  large  amount  of  albuminoid  ammonia,  and  such 
waters  have  in  this  wise  been  in  some  cases  unfairly  con- 
demned. 
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It  follows  from  what  has  been  said,  first, —  that  the  album- 
inoid-ammonia method  neither  indicates  the  absolute  or  rela- 
tive amounts  of  organic  impurities  present,  nor  discriminates 
between  the  putrescible  and  non-putreseible  matters,  with  a 
sufficient  decree  of  accuracy  to  allow  the  results,  obtained 
by  its  use,  to  be  employed  in  the  formation  of  correct  judg- 
ments upon  the  potability  of  drinking  waters.  Moreover, 
that  analyses  executed  by  this  method  must  be  thrown  aside, 
and  replaced  by  others  executed  by  the  "comVuistion"  pro- 
cess. Finally,  that  until  the  results  obtained  in  this  more 
accurate  way  arc  obtained,  we  are  still  destitute  of  data  ade- 
quate to  the  approval  or  condemnation  of  many  sources  of 
water-supply  at  present  suspected  of  dangerous  contamina- 
tion. 

With  regard  to  the  extent  to  which  judgments  founded 
upon  the  chemical  and  microscopical  analyses  of  drinking 
waters  are  final,  it  may  be  said,  that  there  can  be  no  manner 
of  doubt  that  the  resources  of  chemical  analysis,  at  the  pres- 
ent time,  are  fully  adequate  to  determine  witli  accuracy  the 
amount  of  organic  impurity  which  is  actually  present  in  a 
potable  water.  Still  more;  it  is  possible  to  decide  from  the 
amounts  of  nitrates,  nitrites,  and  ammonia  present  in  the 
water — which  bodies  have  been  derived  from  organic  bodies 
precxistent,  but  are  now  converted  into  innocuous  mineral 
compounds — whether  at  a  former  period  the  water  has  been 
polluted  by  sewage.  Hut  at  this  point  the  legitimate  prov- 
ince of  the  chemist  ends,  and  that  of  the  pathologist  begins. 
He  must  decide  by  a  careful  analysis  of  the  diseases  attrib- 
uted to  the  drinking  of  infected  waters:  —  1st.  How  large 
an  amount  ot  organic  impurity  may  actually  exist,  without 
rendering  the  water  noxious.  2nd.  Whether  water,  which 
at  any  time  has  been  polluted  by  infected  sewage,  can  be 
afterwards  employed  with  safety. 

In  conclusion,  I  wish  to  present  a  report,  which  I  was  de- 
puted to  draw  up  in  the  capacity  of  Chairman  of  a  Commit- 
tee, being  an  attempt  to  formulate  conclusions  arrived  at 


Digitized  by  Google 


Recent  Progress  in  Sanitary  Science. 


283 


from  a  consideration  of  the  foregoing  data.  It  is  of  the 
highest  importance  to  be  in  previous  possession  of  generally 
acknowledged  first  principles,  so  that  when  action  must  be 
taken  in  regard  to  any  particular  water-supply,  there  will 
exist  just  rules  for  its  proper  guidance. 

REPORT  OF  THE  COMMITTEE  UPON  THE  WATER  80PPLY  OF  THE  STATE  OF 
NEW  JERSEY,  APPOISTED  BY  THE  NEW  JERSEY  STATE  SANITARY 
ASSOCIATION,  READ  AT  ITS  SECOND  ANNUAL  MEETING, 
HELD  IN  NEW  BRUNSWICK,  OCTOBER,  1876. 

It  is  evident  that  the  water-supply  of  the  state  of  New  Jersey  cannot 
be  considered  as  a  whole;  it  resolves  itself  at  once  into  the  consideration 
of  the  various  Water-Basins,  into  which  the  state  is  divided  by  the  nat- 
ural lines  of  demarkation  between  its  water  sheds. 

Our  first  duty,  therefore,  is  the  determination  of  the  character  of  these 
Water  Basins.   This  involves  : — 

I.  The  construction  upon  the  basis  of  a  topographical  survey,  of  an 
accurate  Hydrographical  map,  prominently  districting  off  the  state  into 
its  water-basins. 

II  The  determination  of  the  rain-fall  for  each  water-basin,  and  of  the 
number  of  gallons  of  water  flowing  in  its  several  water-courses  for  every 
month  in  the  year. 

III.  An  examination  of  the  quality  of  the  water  in  each  basin,  more 
especially  in  regard  to  its  fitness  for  manufacturing  and  domestic  pur- 
poses. 

IV.  An  inquiry  into,  and  a  tabulated  statement  of,  the  amount  and 
character  of  the  pollution  existing  at  the  present  time  in  the  water- 
courses of  the  state.    This  fourth  topic  subdivides  itself  into  .— 

a.  The  Drainage  and  Sewage  along  their  banks. 

b.  Statistics  of  Manufacturing  establishments  so  far  as  relates  to  the 
question  in  hand,  and  the  proper  disposition  of  contaminating  Kefuse. 

The  topics  above  enumerated,  refer  only  to  the  facts  which  must  be 
settled,  and  the  data  which  must  be  accumulated,  before  a  final  solutiou  of 
all  the  problems  Involved  in  the  question  of  water-supply  can  be  arrived 
at.  This  is  a  work  of  years,  to  be  actually  performed  only  as  the  studies 
of  those  interested  in  sanitary  science,  and  the  vital  interests  of  the 
people  of  the  state,  may  require.  In  this  report  we  wish  only  to  map 
out,  as  it  were,  the  question  of  the  water-supply  in  a  broad  and  compre- 
hensive manner,  and  to  settle,  if  possible, certain  fundamental  principles; 
leaving  the  working-out  of  the  various  subjects,  and  their  application  to 
particular  cases  and  to  particular  communities,  to  those  most  concerned 
in  so  doing. 

November,  1876.  22  Ann.  Lyc.  Nat.  Hist.,  Vol.  XL 
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This  being  understood,  we  can  proceed  to  consider:— 

V.  Whether  any  particular  community  has  a  natural  right  to  the  use 
of  the  water-supply  of  the  water-basin  in  which  such  community  is  lo- 
cated, in  an  uncontaminated  condition, — and  whether  this  natural  right 
should  be  paramount  to  any  right  which  an  individual,  or  a  number  of 
individuals  in  that  community,  has  acquired  in  virtue  of  purchase,  grant, 
use,  allowance,  or  custom. 

Va.  If  such  a  natural  right  be  conceded,  it  must  be  settled  what  legis- 
lation is  necessary  to  secure  for  a  community  that  natural  right;  or,  if 
the  existence  of  such  a  natural  right  be  denied,  or  only  allowed  in  part, 
what  legislation  is  required  to  regulate  the  extent  to  which  drinking 
waters  may  be  polluted. 

VI.  It  is  necessary  to  arrive  at  a  decision  upon  the  much-mooted  point, 
whether  a  stream  after  pollution  can  by  flowing  for  a  limited  number 
of  miles,  in  contact  with  air  and  growing  plaats,  be  again  made  a  safe 
drinking-water. 

VII.  Whether  any  means,  microscopic,  chemical,  or  otherwise,  exist 
at  the  present  time,  of  discriminating  between  Infected  and  Non-infected 
Sewage;  and  if,  as  some  high  authorities  contend,  they  cannot  be  dis- 
tinguished, whether  sewage  by  one  community  into  the  water-supply  of 
another  community,  should  not  be  interdicted. 

VIII.  If  sewage  aud  other  impurities  be  allowed  to  go  into  a  water- 
supply,  how  much  of  them,  and  of  what  kind,  are  permissible  without 
detriment  to  health. 

IX.  It  is  of  the  highest  Importance  to  determine,  how  many  cases  of 
disease  and  death  in  the  state  of  New  Jersey  are  fairly  attributable  to  the 
use  of  contaminated  water. 

X.  Finally,  to  apply  these  principles  and  this  knowledge,  to  communi- 
ties which,  like  Newark,  Jersey  City,  and  Hoboken,  at  the  present  time, 
demand  an  increase  and  perhaps  a  change  of  their  water  supply;  and  with 
a  proper  view  to  the  actual  difficulties  involved,  and  a  reasonable  economy, 
to  decide  which  are  the  best  and  most  available  sources  of  supply  for 
communities  throughout  the  state,  or  of  particular  sections  thereof. 

Returning  to  a  fuller  consideration  of  some  of  these  points, 
we  may  inquire  : — 

V.  Whether  any  particular  community  has  a  natural  right  to  the  use 
of  the  water-supply  of  the  water-basin  in  which  such  community  is  lo- 
cated, in  an  uncontaminated  condition,  and  whether  this  natural  right 
should  be  puramount  to  uny  right,  which  one  individual  or  a  number  of 
individuals  in  that  community,  has  acquired  In  virtue  of  purchase,  grant, 
use,  allowance  or  custom. 

We  hold  that  such  a  natural  right  exists,  for  the  reason  that  pure 
water,  like  pure  air,  is  a  natural  gift  to  every  man,  which  he  cannot  be 
deprived  of  without  fatal  injury  to  his  well-being  and  happiness.  It  is 
just,  therefore,  that  a  community  may  use  this  water,  or  may  allow,  by 


Digitized  by  Google 


Recent  Pi-ogress  in  Sanitary  Science,  285 


law,  Individuals  or  bodies  corporate  to  use  It,  but  this  privilege  confers 
on  no  one  the  right  to  contaminate  the  water,  whenever  the  general  good 
is  interfered  with. 

This  great  truth  appears  self-evident,  but  it  has  nevertheless  In  many 
cases  been  lost  sight  of,  for  wbieh  reason  it  is  the  more  important  that 
this  representative  body  should  authoritatively  declare  it.  The  whole 
course  of  legislation  among  civilized  nations,  as  they  grow  into  a  higher 
appreciation  of  the  obligations  of  the  governing  body  to  the  governed, 
sustains  the  justice  of  this  declaration.  Five  centuries  ago,  England, 
among  modern  nations,  took  the  first  step,  by  imposing  a  fine  upon 
persons  casting  tilth  into  ditches  and  streams.  From  this  time  onward, 
and  more  especially  during  the  past  thirty  years,  since  most  people  of 
intelligence  have  become  acquainted  with  the  magnitude  of  the  evils  in- 
volved in  the  pollution  of  rivers,  Parliament  has  passed  a  long  series  of 
Acts,  to  repress  or  put  an  end  to  these  evils.  Connected  with  these  Acts, 
were  many  costly  investigations  conducted  by  Royal  Commissions,  the 
literature  of  which  constitutes  the  material  forming  most  recent  books  on 
sanitary  science,  and  the  most  valuable  part  of  numerous  town  and  state* 
Health  reports.  To  present  here  the  admirable  code  of  sanitary  legisla- 
tion, built  up  by  the  wisdom  of  Ave  centuries,  Is  foreign  to  our  object; — 
it  will  be  sufficient,  when  the  proper  time  has  come,  to  embody  Its  best 
features  in  our  own  state  health-laws. 

In  France,  strenuous  eudeavors  have  been  made  during  the  past  two 
centuries  to  protect  the  purity  of  streams  by  repressive  legislation. 
These  have  been  in  part  successful,  a  result  due  in  some  cases  to  the 
discovery  by  manufacturers — when  they  had  been  enjoined  from  casting 
in  refuse,  and  had  thus  been  compelled  to  experiment  In  order  to  find 
out  how  to  dispose  of  it  —  that  their  refuse  might  be  actually  a  source  of 
protit. 

VI.  It  is  necessary  to  arrive  at  a  decision  upon  the  much -mooted  point, 
whether  a  stream  after  pollution,  can  by  flowing  for  a  limited  number 
of  miles,  In  contact  with  air  and  growing  plants,  be  again  made  a  safe 
drinking  water. 

We  are  all  aware  of  the  great  extent  to  which  this  vexed  question  has 
been  agitated  in  England,  and  how  large  an  amount  of  contradictory 
testimony  was  collected  by  the  Royal  Commissioners  on  River-Pollution. 
On  the  one  hand,  the  assertion  was  made  that  running  streams  purified 
themselves  completely  in  the  course  of  a  few  miles;  on  the  other,  that 
no  such  power  of  complete  self-purification  existed.  It  is  probable  that 
the  truth  lies  somewhere  between  these  extremes.  Our  reasons  for  this 
belief  are  drawn  partly  from  the  results  of  chemical  analyses,  and  partly 
from  experience. 

Many  of  those  present  have  seen  the  sewage  of  Paterson  emptying  Into 
the  Passaic,  and  a  short  time  afterwards  have  partaken  of  these  polluted 
waters,  as  delivered  from  the  hydrants  of  Newark,  Jersey  City,  and  Ho- 
boken,  with  Impunity.  Still  more,  they  have  done  so  for  years,  and  no 
physician  has  shown  that  a  case  of  active  disease  was  attributable  to 


Digitized  by  Google 


28  6 


Recent  Progress  in  Sanitary  Science 


these  waters.  Three  years  ago  alarmists  declared  that,  in  a  year  or  two, 
the  most  serious  results  would  follow,  if  the  inhabitants  persisted  in  their 
use.  So  far  is  this  from  being  the  case,  that  housekeepers,  dealers  in  fish 
and  meat,  and  medical  practitioners,  have  found  less  fault  with  the  Pas- 
saic water  this  summer  than  in  previous  seasons.  In  fact,  there  has  been 
much  less  popular  complaint  during  this  summer,  of  the  water  of  the 
Passaic,  than  there  has  been  of  that  of  the  Croton  Aqueduct.  This  is  a 
fair  statement  drawn  from  the  experience,  not  of  one,  but  of  many  of  us. 
And  to  make  it  complete,  it  should  be  added  that  there  have  been  times, 
as  in  mid-summer  of  1872,  when  to  quote  from  the  Report  to  the  Board 
of  Public  Works  of  Jersey  City,  the  water  "  was  highly  offensive  to  both 
the  smell  and  taste,  was  turbid  from  the  presence  of  great  numbers  of 
microscopic  vegetable  and  animal  organisms,  and  when  proper  chemical 
tests  revealed  a  shocking  degree  of  contamination  by  organic  matter." 

Another  case  of  river-pollution  familiar  to  most  of  us,  is  that  of  the 
Schuylkill  River  by  the  sewage  and  refuse  of  Mannyunk,  and  other 
manufacturing  towns  located  a  short  distance  above  Philadelphia,  So 
Imminent  did  the  danger  appear,  that  in  view  of  the  vast  multitudes 
whose  presence  at  the  Centennial  Exposition  was  anticipated,  the  au- 
thorities of  Philadelphia  appointed  a  Commission  to  decide  whether  the 
Schuylkill  waters  should  be  condemned.  Most  unfortunately,  the  Com- 
mission failed  to  give  an  authoritative  decision,  and  while  it  devoted 
a  preponderate  share  of  its  Final  Report  to  statements  and  arguments 
illustrative  of  the  fatal  dangers  resulting  from  drinking  polluted  streams, 
the  Schuylkill  included,  it  recommended  an  extension  of  the  present 
means  of  water-supply.  In  truth,  the  annual  rate  of  mortality  for  New 
York  is  29  per  thousand,  while  in  Philadelphia  it  is  23  per  thousand;  and 
during  the  excessive  heats  of  last  summer,  while  Philadelphia  has  been 
crowded  to  the  extent  of  two  hundred  thousand  people  above  its  own 
population,  no  active  disease  has  been  fairly  attributable  to  the  Schuylkill 
water. 

It  will  be  hardly  necessary  to  speak  of  the  general  use  of  the  waters  of 
the  Thames  by  the  people  of  London,  after  alluding  to  that  of  the  Schuyl- 
kill, which  is  represented  to  be  the  more  polluted  of  the  two  streams. 

Now  as  to  the  information  afforded  by  chemical  analyses  on  this  poiut. 
The  waters  of  the  Passaic  have  been  repeatedly  analyzed,  and  samples 
taken  from  the  Reservoir  at  Belleville  have  shown  but  a  very  slight 
increase  of  putrescible  organic  matter  over  that  of  samples  taken  above 
the  High  Fulls  at  Puterson.  Moreover  it  is  not  at  all  improbable  that 
this  slight  amount  of  contamination  was  due  to  the  partial  influence  of 
the  reflux  tide  from  Newark.  In  other  words,  the  waters  of  the  Passaic 
as  collected  14  miles  below  Paterson,  have  returned  to  about  the  same 
composition  as  they  had  before  receiving  the  sewage  of  this  large  manu- 
facturing town. 

This  unexpected  result  has  a  striking  parallel  in  the  case  of  another 
American  river,  that  of  the  Blackstone  in  the  state  of  Massachusetts. 
This  stream  flows  past  the  city  of  Worcester,  receiving  all  its  sewage, 
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together  with  "  the  refuse  waters  of  36  woollen  mills,  23  cotton  mills,  6 
Iron  works,  a  tannery,  and  a  slaughter-house— these  works  employing 
7,200  hands,"  a  total  of  006,508  cubic  feet  per  diem  of  badly  polluted 
water.  This  would  amount  to  about  l-10th  of  the  entire  dry-weather  flow 
of  the  river  at  Blackstone,  a  town  located  near  the  southern  bound- 
ary line  of  the  state.  A  sample  taken  from  the  Gate-House  of  the  City 
Reservoir  on  Lynde  Brook,  one  of  the  head  waters  of  the  Blackstone, 
coutalned  in  100,000  parts,  0.0235  parts  of  protelne  matter,  and  1.96  parts 
of  organic,  requiring  0-504  parts  of  oxygen  to  effect  oxidation ;  while  the 
waters  of  the  Blackstone  near  the  state  line,  after  a  flow  of  about  20  miles 
beyond  Worcester,  contained  0.0128  parts  of  protelne  matter,  1.72  parts 
of  organic,  and  required  but  0.326  parts  of  oxygen  to  decompose  the 
organic  impurities. 

We  must  conclude,  therefore,  that  those  who  have  denied  any  power  of 
self-purification  to  a  flowing  stream,  are  mistaken  in  this  matter;  and  that 
the  receipt  of  tributary  waters  holding  their  normal  percentage  of  dis- 
solved oxygen  in  solution,  intestinal  movement  in  contact  with  growing 
plants  and  earthy  oxides,  and  abundant  exposure  to  light  and  air,  should 
be  elevated  to  the  rauk  of  true  causes  in  the  regeneration  of  rivers. 
Moreover,  while  it  seems  incredible  that  Philadelphia,  Newark,  Albany, 
Cincinnati,  and  other  great  cities,  should  drink  waters  after  pollution  by 
the  sewage  of  towns  located  a  few  miles  above  them,  and  should  do  so 
without  active  disease  traceable  to  this  source,  yet  this  is  a  fact,  and  one 
of  so  great  magnitude  that  we  must  allow  It  due  weight  and  must  explain 
It  by  a  sufficient  cause. 

Finally,  while  we  believe  the  above  statements  to  be  true,  yet  In  view 
of  what  has  been  previously  said  concerning  the  danger  from  Infected 
sewage,  and  the  deterioration  of  health  from  all  sewage,  we  do  not  the 
less  look  upon  the  pollution  of  waters  as  a  monstrous  evil,  to  be  done 
away  with  so  soon  as  public  opinion  upon  these  Important  sanitary  ques- 
tions shall  have  become  imperative. 

VII.  Whether  any  means,  microscopic,  chemical  or  otherwise,  exist  at 
the  present  time,  of  discriminating  between  Infected  and  Non-infected 
Sewage;  and  if,  as  some  high  authorities  contend,  they  cannot  be  dis- 
tinguished, whether  sewage  by  one  community  into  the  water-supply  of 
another  community,  should  not  be  Interdicted. 

Upon  this  point  all  the  best  authorities  have  decided  in  the  negative. 
Moreover  the  matter  which  carries  the  infection  may,  as  appears  from  a 
recent  case  in  Switzerland,  be  filtered  through  several  miles  of  soil,  and 
escape  destruction.  And  this  too,  when,  as  the  English  Rivers-Pollution 
Commission  has  declared  in  their  report  of  1875,  "Slow  soakage  through 
a  few  feet  of  gravel  destroys  more  organic  matter  than  does  a  flow  of 
many  miles  in  the  Thames."  It  Is  unnecessary  to  bring  to  your  recollec- 
tion the  great  mass  of  testimony  concerning  the  carrying  of  cholera  and 
typhoid  Tever  by  infected  streams.  No  process  of  filtration,  precipitation, 
or  Irrigation  appears  adequate  to  destroy  these  germs  of  infectious  dis- 
eases; accordiug  to  recent  investigations  this  can  be  effected  only  by 
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an  elevated  temperature.  To  be  altogether  safe  from  contagion— and  we 
should  not  be  conteuted  with  anything  short  of  this— no  sewage  should 
be  allowed  to  enter  into  a  water  supply. 

VIII.  If  sewage  and  other  impurities  be  allowed  to  go  into  a  water- 
supply,  how  much  of  them  and  of  what  kind,  are  permissible  without 
detriment  to  health. 

If  the  ground  is  taken  that  these  cases  of  contagion  are  too  rare  to  be 
a  valid  argument  against  the  use  of  streams  which,  like  the  Thames,  have 
been  credited  with  carrying  the  cholera,  etc.,  and  yet  under  ordinary 
circumstances  may  be  used  without  apparent  ill  effects,  it  is  necessary, 
notwithstanding,  to  fix  some  limit  to  the  degree  of  contamination.  The 
standard  determined  upon  by  the  Rivers-Pollution  Commission,  will  an- 
swer as  well  perhaps  as  any  other  for  this  purpose.  Yet  we  must  still 
keep  in  mind  that  the  danger  of  contaminated  water  Is  not  limited  to 
contagion  and  manifest  disease.  According  to  eminent  medical  authori- 
ties, no  particular  form  of  active  disease  may  be  traceable  to  such  waters, 
and  at  the  same  time  they  may  bring  about  an  enfeebled  or  disordered 
condition  of  the  bodily  organs,  decreasing  the  ability  to  labor,  and  In- 
creasing the  susceptibility  to  disease  from  other  causes.  From  this  point 
of  view,  a  wise  regard  to  the  eventual  well-being  and  wealth  of  the 
community,  would  counsel  the  expediency  of  accepting  no  water  after 
pollution,  even  if  couformed  to  certain  artiicial  standards,  and  when 
possible,  of  not  stopping  short  of  securing  the  purest  water  obtainable 
under  the  circumstances. 


A"A~  VI. — Description  of  a  New  Species  of  Bird  of  the 

Genus  Pitangus. 

BT  GEORGE  N.  LAWRENCE. 
Read  November  80th,  1876. 

Pitangus  Gabbii. 

Crown  and  sides  of  the  head  dull  black,  with  a  concealed  crest  of  light 
gamboge-yellow;  the  back  Is  of  a  warm  hair-brown  color,  the  feathers 
barred  with  narrow  rather  indistinct  lines  of  darker  brown ;  the  upper 
tail  coverts  dark-brown,  margined  with  brownish-ferruginous;  the  feath- 
ers of  the  tail  are  hair-brown,  darker  than  the  back,  and  are  edged  with 
bright  ferruginons  for  half  their  length  from  the  base,  except  the  two 
central  and  the  outer  ones;  the  Inner  margins  of  the  tail-feathers,  near 
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their  ends,  have  a  tinge  of  ferruginous ;  the  smaller  wing-coverts  are  the 
color  of  the  back ;  the  other  coverts  are  brown,  the  middle  ones  edged 
with  ferruginous,  and  the  larger  with  grayish- white  tinged  with  ferrugin- 
ous ;  the  quill  feathers  are  dark-brown,  margined  with  bright  ferruginous, 
except  the  inner  quills,  which  have  their  edges  narrowly  grayish-white; 
under  wing-coverts  pale  yellow,  inner  margins  of  quills  light  salmon 
color;  throat  gray;  breast,  abdomen,  and  under  tall-coverts,  white  with  a 
tinge  of  fulvous ;  bill  and  legs  black. 

Length  (skin)  1\  Inch;  wing  4;  tail  31;  tarsus  13-16;  bill  from  front  1. 

Habitat.  St.  Domingo.  Type  in  my  collection.  Prof. 
Gabb  writes  me :  "  This  specimen  was  obtained  at  Hato 
Viejo,  on  the  Mao  River,  Province  of  Santiago,  in  an  open 
bushy  tract,  in  a  valley  at  the  foot-hills  of  the  Central 
Mountain  chain." 

Remarks.  This  is  a  smaller  species  than  either  Pilangus 
caudifasciatus  or  P.  Taylori;  it  can  be  at  once  distinguished 
by  the  warm  brown  coloring  of  the  upper  plifmage,  instead 
of  dusky  grayish  brown,  and  by  the  bright  ferruginous  edg- 
ings of  the  wing  and  tail  feathers;  the  color  of  the  crest, 
and  the  size  and  form  of  the  bill,  are  much  the  same  in  the 
three  species.  Mr.  A.  Salle,  in  the  list  of  birds  obtained  by 
him  in  St.  Domingo,  published  in  the  Proceedings  of  the 
Zoological  Society,  London,  1857,  p.  230  (commuuicated  by 
Mr.  Sclater)  gives  two  species  of  Tyrannus,  viz.,  T.  matu- 
tinusaml  T.  intrepidus. 

Dr.  Bryant,  in  "A  list  of  the  Birds  of  St.  Domingo" 
(Proc.  of  the  Boston  Society  of  Natural  History,  1866,  p. 
289),  says,  under  T.  intrepidus:  "I  am  inclined  to  believe 
that  there  was  a  mistake  in  the  identification  of  this  bird, 
and  that  probably  the  two  tyrants  found  by  Mr.  Salle  were 
griseus  and  either  caudifasciatus  or  some  closely  allied 
species ;  as  such  a  bird  is  found  in  Cuba,  Jamaica,  and  the 
Bahamas." 

Dr.  Bryant's  conjecture  that  the  Tyrannus  intrepidus  of 
Mr.  Salle  would  prove  to  be  a  Pitangus,  would  seem  to  be 
confirmed  by  the  species  now  described  being  of  that  genus ; 
it  may  possibly  be  the  bird  obtaiued  by  Mr.  Salle,  and  re- 
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ferred  to  T.  intrepidus;  but  they  are  very  unlike,  and  I  can 
hardly  suppose  that  Mr.  Salle  would  err  so  much,  as  to  mis- 
take a  species  with  ferruginous  margins  on  the  quill  and  tail 
feathers  for  T.  carolinensis. 

As  our  Kingbird  is  found  in  Cuba,  I  can  see  no  reason 
why  it  should  not  also  occur  in  St.  Domingo. 

When  Prof.  Gabb's  collections  to  be  made  during  the 
coming  winter,  are  received,  they  may  furnish  the  means  to 
clear  up  the  uncertainty. 

I  have  named  the  above  described  bird,  in  compliment 
to  Prof.  Win.  M.  Gabb,  who  brought  it  with  eight  other 
species  from  St.  Domingo,  being  all  he  was  able  to  procure 
(for  want  of  time)  during  his  residence  on  that  island  during 
the  past  winter. 


XXVII. — Notes  on  the  Lower  Helderberg  Rocks  of  Port 
Jervis,  N.  Y. ,  with  description  of  a  New  Pteropod. 

No.  1.    SECTION  AT  BENNET'S  QUARRY. 
Br  DR.  8.  T.  BARRETT. 
Read  Nov.  13th,  1876. 

Port  Jervis  is  situated  in  the  long  monoclinal  valley  lying 
between  the  Shawangunk  Mountain  to  the  eastward,  and 
low  and  precipitous  ridges  of  the  Hamilton  formation  to  the 
westward  of  it.  This  valley  is  known  here  by  the  name  of 
the  Ncversink  Valley,  because  that  stream,  for  the  last  six 
or  seven  miles  of  its  course,  runs  in  it.  The  Delaware  River, 
after  flowing  through  a  deeply  corraded  anaclinal  in  the 
Hamilton  ridges,  crosses  the  valley  at  a  right  angle,  impinges 
against  the  deeply  pitted  rocks  of  the  Corniferous  Limestone 
Group,  and,  bending  sharply  southwest,  passes  Tri-States 
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Rock,  at  the  southern  extremity  of  which  it  receives  the 
waters  of  the  Neversink  River.  Tri-States  Rock  has  a  local 
reputation,  because  in  the  year  1874,  I  think,  members  of 
the  U.  S.  Coast  Survey  were  for  a  time  stationed  upon  it, 
to  determine  its  exact  latitude  and  longitude.  The  bound- 
ary lines  of  three  states,  New  York,  Pennsylvania,  and  New 
Jersey,  unite  in  a  point  upon  this  rock.  It  is  about  one-half 
mile  outside  the  corporate  limits  of  Port  Jervis. 

The  geological  boundaries  are  very  sharply  defined.  The 
Shawangunk  Mountain,  called  Blue  Mountain  in  New  Jersey, 
and  Kittatinny  Mountain  in  Pennsylvania,  extends  from  the 
vicinity  of  the  Hudson  River,  in  Ulster  County,  nearly  to 
the  Maryland  line,  a  distance  of  240  miles ;  and  its  south- 
eastern front,  when  not  buried  under  the  piles  of  drift 
material  which  seem  to  have  been  poured  through  the  low 
notches  in  its  crest  line,  or  softened  by  the  uplifted  shales  of 
the  Cincinnati  Group,  marks  very  plainly  the  beginning  of 
the  rocks  of  the  Upper  Silurian  age.  The  westward-bound 
traveller  upon  the  Erie  Railway,  may  easily  see  the  un- 
conformable junction  of  the  Shawangunk  Grit,  or  Oneida 
Conglomerate,  with  the  older  shales  of  the  Cincinnati  Group, 
if  he  will  look  out  of  the  right-hand  window  as  he  enters 
the  rock-cutting  a  little  west  of  Otisville.  After  running 
for  some  distance  along  tho  western  slope  of  the  Shawan- 
gunk, the  reddish,  banded,  ripple-marked  and  sun-cracked 
surfaces  of  the  Medina  Sandstone  formation,  come  into  view. 
These  continue  until  the  road  -turns  shortly  to  the  right,  and 
crosses  a  narrow,  eroded  valley,  made  at  the  expense  of  some 
of  the  strata  of  the  Lower  Helderberg  Group,  which,  in  a 
smoothed  and  striated  condition,  were  uncovered  to  procure 
the  earth  (drift)  to  make  the  embankment.  The  train  then 
plunges  into  another  rock-cutting,  made  through  a  declining 
"tail"  of  Cauda  Galli  Grit.  Along  the  north-west  slope  of 
this  latter  ridge  for  a  mile  or  two,  may  be  seen  many  exam- 
ples of  "crag  and  tail"  structure,  of  glacially  smoothed  and 
striated  surfaces,  and,  just  as  the  road  curves  sharply  again 
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to  the  right,  of  roches  moutonnees.  Here  the  traveller  passes 
through  a  small  cutting,  in  rock  so  plainly  distinct  physically 
from  the  Cauda-galli  as  to  raise  the  question  whether,  it  is 
not  the  equivalent  of  the  Schoharie  grit — a  problem  which  I 
have  never  been  able  to  solve,  as  the  rock  is  unfossiliferous. 
A  small  exposure  of  Corniferous  and  Onondaga  limestone 
comes  into  view  along  the  eastern  shore  of  the  Delaware ; 
and  the  remaining  formations,  to  the  base  of  the  Hamilton 
escarpments  along  the  western  side  of  the  valley,  are  buried 
under  alluvial  and  diluvial  deposits.  Port  Jervis  is  divided 
into  "Uptown"  and  "Downtown"  by  a  terrace  which  marks 
the  bank  of  a  former  and  much  larger  river. 

In  all  this  succession  of  strata,  from  the  base  of  the  Upper 
Silurian  to  the  middle  of  the  Devonian,  it  is  only,  so  far  as  I 
know,  the  rocks  of  the  Lower  Helderberg,  Oriskany,  and 
Hamilton  groups,  that  yield  many  specimens  to  the  palaeon- 
tologist. As  my  time  for  such  work  is  very  limited,  I  have 
confined  my  small  efforts  principally  to  the  first  two  of  these, 
which,  with  the  Cauda-galli,  were  well  enough  described  by 
Mather  in  the  "Geology  of  the  First  District,"  pages  332  and 
333,  as  follows.  "The  limestones  of  the  Helderberg  Divis- 
ion, in  the  Mamakating  valley,  from  Carpenter's  Point  on  the 
Delaware  to  Kingston,  are  all  upturned,  and  frequently  at  a 
pretty  high  angle.  In  the  township  of  Deerpark,  Orange 
Co.,  they  form  a  narrow  range  of  hills  or  low  mountains, 
sometimes  sinking  almost  to  the  level  of  the  Neversink  val- 
ley, and  at  others,  rising  to  one-third  or  one-half  the  eleva- 
tion of  the  Shawangunk.  They  are  always  narrow,  and 
generally  close  to  the  base  of  the  last  named  mountain." 
Carpenter's  Point  is  a  suburb  just  outside  of  the  corporate 
limits  of  Port  Jervis,  and  Deerpark  is  the  name  of  the  town 
in  which  the  latter  is  situated.  "Fossils  were  rarely  seen  in 
the  limestones  of  the  Helderberg  division  south  of  Rochester" 
(near  Kingston  in  this  valley),  "except  in  those  of  the  moun- 
tain east  of  Carpenter's  Point,  and  at  this  place  they  were 
extremely  abundant.    The  specimeus  of  trilobites  were  so 
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numerous,  and  particularly  the  Asaphus,  that  Dr.  Horton  and 
myself  gave  the  hill  the  name  of  Trilobite  Mountain.  The 
strata  are  traversed  by  two  great  systems  of  fracture,  one 
longitudinal  and  approaching  more  or  less  to  the  direction  of 
the  strike  ;  the  other  tnmsverse.  Their  usual  directions  are 
S.  20°  W.  and  N.  20°  E.  for  the  first,  and  S.  60°  E.  and  N. 
60°  \V.  for  the  second."  I  cannot  improve  this  description. 
The  ridges  are  very  narrow,  often  not  much  wider  than  the 
actual  thickness  of  the  strata  of  which  they  are  composed ; 
but  whether  buried  beneath  the  drift  or  rising  above  it,  they 
reach  from  the  Hudson  Kiver  many  miles  to  the  south-west. 
At  Bennet's  Quarry  the  strata  have  a  dip  of  from  40  to  00° 
N.  X.  W.,  a  dip  so  steep  as  to  prevent  an  exposure  of  more 
than  their  upturned  edges.  The  hill  in  which  these  strata 
rise  in  succession  above  each  other,  has  a  downward  slope  of 
from  30°  to  40°  S.  S.  E.,  a  direction  so  nearly  at  right  angles 
to  both  dip  and  strike,  as  to  give,  when  measured,  very  nearly 
the  exact  thickness  of  the  sub-divisions.  At  Mr.  Sandford 
Nearpass'  Quarry,  two  miles  south-west  of  Bennet's  Quarry, 
in  the  State  of  New  Jersey,  and  very  near  Mr.  William 
Nearpass' Quarry, —  of  which  a  transverse  section  is  given  by 
Prof.  Cook  in  the  "Geology  of  New  Jersey,"  pages  153  and 
155,  and  a  columnar  section  on  page  158, —  the  dip  is  15°  N. 
N.  W.  At  Guymard,  six  miles  north-east  of  Bennet's  Quarry, 
the  dip  is  25°  N.  W.  The  width  of  the  entire  group  varies 
with  the  dip ;  being  greater  where  it  is  least,  and  vice  versa. 
At  Bennet's  Quarry  there  has  been  more  disturbance  than  at 
the  other  places  mentioned. 

At  this  quarry  we  have  the  following  section,  going  from 
below  upward. 

1.  Tentaculite  Limestone,  thirty  feet  exposed.  It  may 
be  divided  into, —  la;  Thin-bedded,  black  or  dark-blue  con- 
cretionary limestone,  with  horizontal  layers  of  Strophodonta 
varistriata,  twenty-five  feet;  and  16;  Quarry  Limestone,  a 
fine-grained,  blue  stone,  excellent  for  lime,  with  horizontal 
layers  of  gasteropods,  five  feet  thick. 
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2.  Coral  or  "Favosite"  Limestone,  from  four  to  six 
feet  thick.  This  particular  stratum  is  full  of  large  corals, 
principally  favosites,  among  which  F.  Niagarensis  (  ?)  pre- 
dominates. It  is  also  filled  with  the  fragments  of  unde- 
termined crinoids,  and  contains  besides,  Chcetetes,  Stromat- 
qporoe,  and  Pentamerus  galeatus. 

3.  Lower  Pentamerus  Limestone,  fifty  feet  thick,  and 
divisible  from  below  into, —  3a,  a  coarse-grained  limestone, 
twenty-five  feet,  with  bands  of  Pentamerus  galeatus;  and, 
36,  shaly  with  layers  of  chert,  twenty-five  feet,  less  fossil- 
iferous  than  the  preceding. 

4.  Delthyris  Shale,  a  hundred  and  seventy-five  feet. 

5.  Upper  Pentamerus  Limestone,  two  hundred  and  fifty 
feet.  It  exhibits  three  divisions,  viz.  —  5a ;  a  coarse-grained, 
cherty,  grayish  limestone,  ten  feet  thick,  probably  the  equiv- 
alent of  the  Encrinal  Limestone,  though  I  have  not  seen  the 
criuoids ;  56,  shale,  rather  sparingly  fossiliferous,  235  feet; 
5c,  trilobite  layers,  five  feet.  All  the  fossils  enumerated 
further  on  as  Upper  Pentamerus,  and  associated  with  Dahna- 
niles  dentata,  belong  to  5c. 

6.  Oriskany  Sandstone,  one  hundred  feet :  it  is  probably 
more,  the  higher  arenaceous  layers  of  this  division  having 
been  removed  by  glacial  action. 

7.  Cauda  Galli  Grit,  from  five  to  eight  huudred  feet  in 
thickness. 

These  sub-divisions  are  all  encountered  in  a  succession  of 
terraces  rising  one  above  the  other.  Between  the  Oriskauy 
and  Cauda  Galli  there  is  generally  a  hollow  with  turbary  de- 
posits. 

FOSSILS  IDENTIFIED. 

Those  marked  with  a  *  were  identified  by  Professor  Hall. 

From  (1)  :  —  Leperditia  alta,  *Beyrichia  notatay  Tentacu- 
lites  gyracanthus,  Loxonema  Fitchiana,  L.  obtusa,  Ifolopea 
untiqtia,  H.  elo?igalat  *  Megambonia  ovoidea,  *Spirifer  Va- 
nuxemi,  and  * Strophodonta  varistriata.  The  gasteropods 
and  other  fossils  seem  to  aggregate  in  layers  or  thin  bauds. 
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From  (2)  : — Favosites  in  great  quantities,  the  species  not 
authoritatively  determined,  but  said  by  excellent  judges  to  be 
very  like  F.  Niagarensis;  Chceletes  Helderbergia  (?),*  Fa- 
vosites Hehlerbergia,  crinoidal  fragments,  and  Stromatopone, 
species  not  known  to  me.  There  occur  also  Strophodonla 
varistriata  rare,  Atrypa  reticularis  (?)  one  specimen,  and 
Penlamerus  galeatus  thick. 

From  (3):  —  *Dalmaniles  pleuroptyx,  *  Penlamerus  gale- 
atus very  thick,  Strophodonta  varistriata ,  Favosites. 

From  (4)  :  —  *Dalmaniles  pleuroptyx,  *Phacops  Logani, 
Lichas  puslulosus,  *  Tentaculites  elongatust  *Pterinea  sp., 
Spirifer  perlamellosus,  *S.  macropleurus,  3.  modestus,  S,  cy- 
clopterus,  Rensselatria  mutabilisy  *Merista  levis,  Eatonia  me* 
dialisy  E.  singularis,  Trematospira  multistriata,  Stropho- 
donta Beckii,  *S.  punctulifera,  Strophomena  rhomboidalis, 
Leplcena  concava,  Orthis  multistriata,  0.  oblata,  Lingula 
sp.,  * Streptelasma  slricta,  Chcetetes  Helderbergia,  some  other 
species  not  determined,  and  many  weathered  out  corals. 

From  (5)  :  —  This  subdivision,  Upper  Pentamerus,  begins 
at  bottom  with  a  very  hard  calcareous  layer,  which  has  been 
extensively  quarried  for  farmers*  lime  at  Buckley's  Quarry, 
one  mile  north-east  of  Bennet's  Quarry.  From  this  layer 
Prof.  Hall  has  identified  for  me  a  Phacops,  a  Platyceras 
relrorsum,  and  a  Rhynchonella  ventricosa.  From  this  hard 
layer,  strata  of  soft  shale  rise  above  each  other  in  a  nearly 
perpendicular  craggy  ridge,  between  two  and  three  hundred 
feet  in  height,  capped  on  the  top  with  the  highly  fossiliferous 
layers  already  mentioned.  This  ridge  shows  best  in  the 
neighboring  state  of  New  Jersey,  and  was  undoubtedly 
seen  near  Bennet's  Quarry  by  Mather  and  Horton,  when 
making  the  Geological  Survey  of  this  portion  of  the  First 
District.  As  it  is  long  and  low,  I  prefer  to  call  it  Tri- 
lobite  Ridge.  That  portion  of  it  lying  between  the  hard, 
gray,  calcareous  layer  at  the  bottom,  and  the  hard,  fossilifer- 
ous layers  at  the  top,  is  little  known  to  me ;  but  wherever 
tested,  1  have  generally  found  it  uu fossiliferous.    The  top 
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layers  are  crammed  with  the  heads,  thoracic  segments,  and 
pygidia  of  trilobites;  the  most  abundant  of  which  is  the 
new  species  described  by  me  under  the  name  of  DaLmanites 
dentata  (Amer.  Journal  of  Science,  Vol.  XI,  page  200). 
Ilomalonotus  Vanuxeini  and  *  Dalmanites  pleurop/yx  are  less 
common,  but  occur  quite  frequently.  *  Chonetes  complanata 
and  *lieiisselceria  mutabilis  could  not  well  be  thicker  than 
they  are  in  some  of  these  layers.  The  Chonetes  averages 
about  the  size  of  the  figure  of  G.  tenxiistviata  in  Prof.  Daw- 
son's Acadian  Geology,  p.  596  ;  and  the  R.  mutabilis  is  very 
much  larger  than  any  known  before,  averaging  one-half  inch 
from  beak  to  front.  The  same  species  from  the  Delthyris 
shah-  below,  is  no  larger  than  Prof.  Hall's  figures  of  it  on 
plate  45,  vol.  3,  N.  Y.  Palaeontology.  Besides  these,  there 
have  been  identified  9Tentaculitcs%  n.  sp.,  *  Loxonema  Fitch' 
iana,  Platyceras  rettvrsum,  P.  Gebhardii,  Ilolopea  sp., 
*Hyolilhesy  n.  sp.  (described  further  on),  *P(erinea  text  Ms, 
Spirifer  concinnus,  8.  cycloptei'us,  • Strophoniena  rhomboid- 
alts,  *S.  Conradi,  * Strophodonta  cavumbona,  *Cyrtia  ros~ 
trata,  Orthis  oblata,  O.  perelegans,  O.  planoconvexa t,  *0. 
wboarinata,  Discina  discus,  *£).  Conradi,  and  some  other 
species  not  yet  described. 

Lying  immediately  below  these  trilobitc  layers,  is  a  very 
hard,  cherty  layer,  full  of  gasteropods  of  the  genu-  Platyce- 
ras  (?).  Favosites  conica  is  found  at  about  the  same  hori- 
zon. Loxonema  Fitchiana  preserves  perfectly  the  fine  sig- 
moidal  lines  of  growth  of  that  species ;  Platyceras  Gebhardii 
is  sometimes  as  plainly  striated  as  are  the  living  gasteropods 
found  clinging  to  the  rocks.  The  Chonetes  and  the  three 
known  species  of  trilobites  likewise  preserve  their  surface 
markings. 

In  my  description  of  Dalmanites  denkrfa,  the  Delthyris 
shale  was  wrongly  given  for  the  geological  horizon  of  that 
species.  It  should  have  been  the  compact  layers  at  the  top 
of  the  Upper  Pentamerus  Limestone.  I  gave  it  at  that  time 
the  horizon  assigned  by  Prof.  Hall  to  the  most  of  its  associ- 
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ates :  but  subsequent  investigation  by  myself,  and  the  au- 
thoritative identification  by  Prof.  Hall  of  the  hard,  calcareous 
bottom  layer  (5a)  as  Upper  Pentamerus,  has  convinced  me 
of  my  error. 

From  the  top  of  Trilobite  Ridge  to  the  foot  of  the  Cauda 
Galli  Ridge  north-west  of  it,  Oriskany  fossils  predominate. 
There  is,  however,  such  a  gradual  shading  off  from  one  into 
the  other,  that  no  one  whose  knowledge  of  the  Lower 
Helderberg  and  Oriskany  strata  had  been  acquired  by  the 
study  of  their  exposures  in  this  locality,  would  ever  think  of 
running  the  line  separating  the  Silurian  and  Devonian  ages, 
between  the  two.  They  seem  so  intimately  blended  that  the 
exact  line  between  them  is  an  arbitrary  one  altogether. 
Thanks  to  Professors  Hall  and  Dana,  we  now  have  here  in 
the  mural  south-east  front  of  the  Cauda  Galli,  as  plain  a 
dividing  wall  between  the  Silurian  and  Devonian  ages,  as 
there  is  between  the  Upper  and  Lower  Silurian  east  of  it. 

From  the  Oriskany  (No.  6),  the  following  species  have 
been  determined  : — *  Tentaculiles  tlonyalus,  Tlatyceras  Geb- 
hardii,  Platyostoma   venlricosum,   "Pttrinea  textilis  (var. 
arenaria),  * Itennxelaeria  ovoides,  Eatonia  peculiarity  *8piri- 
ftr  ai  recluu,  8.  arenosus,  j\leris(ella  sp. 

We  find  therefore  at  this  point,  a  total  thickness  of  some 
five  hundred  feet  of  well-marked  Lower  Helderberg  rocks, 
overlaid  to  the  north-west  by  an  immense  development  of 
Cauda  Galli  Grit.  The  strata  are  not  all  visible  at  any  one 
plaee ;  but  the  complete  series  is  given  from  several  quarries 
in  the  immediate  vicinity  of  the  town.  The  main  trend  of 
the  moiioclinal  ridges  that  characterize  the  region,  is  usually 
about  N.  G0°  E.  and  S.  o0°  W.  ;  but  thev  are  crossed  ob- 
liqurly  by  transverse  flexures,  running  nearly  north  and 
South,  which  elevate  the  strata  in  antielinals  transverse  to  the 
main  uplift.  In  these  are  located  the  quarries  that  furnish 
tin-  best  sections;  the  particular  members  visible  in  each, 
dcp<  tiding,  of  course,  on  the  amount  of  transverse  uplift 
from  below,  and  the  extent  of  erosion  above. 
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The  two  points  of  importance  and  novelty  in  this  Port 
Jervis  section  are,  the  peculiar  character  of  the  beds  termed 
(2),  and  the  fossil iferous  la}rer  (5c)  at  the  top  of  the  Upper 
Pentamerus.  The  division  called  2,  for  which  I  suggest 
provisionally  the  name  of  Favosite  Limestone,  is  full  of 
corals,  principally  Favosites,  many  of  which  are  very  mas- 
sive. Small  spheroidal  coralla  are  abundant  also.  Eminent 
geologists  question  the  correctness  of  the  horizon  that  I  have 
assigned  to  this  member,  as  soon  as  they  look  over  a  collec- 
tion of  its  contents.  It  is  at  once  believed  that  such  specimens 
must  be  from  the  equivalent  of  the  "Coralline  Limestone " 
at  Schoharie ;  and  the  most  abundant  Favosites  resembles 
F.  jSTiagarensis.  But  an  examination  of  the  table  will  show 
that  any  other  than  a  Lower  Helderberg  horizon  for  this  Port 
Jervis  limestone  is  simply  impossible.  The  resemblance  of 
the  coral-bed  of  this  locality  to  the  one  at  Schoharie  is  in  its 
corals  only  ;  the  other  fossils  described  in  Vol.  2,  N.  Y.  Pala?- 
ontology,  as  belonging  to  the  "Coralline  Limestone"  at  Scho- 
harie, are  unknown  hero.  Some  of  the  corals  are  very  large. 
One,  a  Favosites  Ilelderbergia !,  is  dome-shaped  or  plano- 
convex, fourteen  inches  in  horizontal  diameter  and  five  iu 
height.  The  corallites  in  this  species  are  very  uniform  in 
size,  and  curve  very  regularly  towards  the  outer  surface ; 
but  most  of  the  specimens  are  irregular  in  form,  and  in  the 
direction  and  size  of  the  corallites.  There  are  many  small 
spheroidal  coralla  also,  in  one  of  which  I  detected  the  two 
rows  of  minute  mural  pores  characteristic  of  F.  Magarensis. 

The  lower  layers  of  this  bed  have  thin,  shaly  partings, 
similar  to  those  of  the  rock  below,  (1)  ;  the  upper  portion 
is  a  coarse,  brecciated  limestone,  shunned  by  lime-burners, 
and  contains,  besides  the  corals  and  stromatoporaj,  a  great 
abundance  of  Pentamerus  galeatus  and  encrinal  fragments. 
Its  fossil  contents  are  not  regularly  arranged,  but  seem  to 
have  been  drifted  about  by  the  waves. 

I  regret  that  it  has  not  been  possible,  prior  to  the  publica- 
tion of  this  paper,  authoritatively  to  determine  the  corals 
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from  this  bed,  and  thus  to  define  more  positively  the  inter- 
esting problem  of  its  relation  to  the  Coralline  of  Schoharie, 
which  has  usually  been  claimed  as  of  Niagara  age.  It 
plaiuly  overlies  the  Tentaculite  Limestone,  in  all  the  quarries 
of  this  vicinity.  These  are  now  in  every  case  worked  in 
(16),  as  that  furnishes  the  only  lime  salable  for  building 
purposes;  and  (2),  the  Favosite  limestone,  invariably  forms 
its  roof. 

Description  of  a  new  species  of  Pteropod, 

Genus  HYOLITHES,  Eich. 

H YOLITHES   CKXTKNNIALIS,  N.  Sp. 

Shell  transversely  trigonal  or  nearly  semicircular,  tapering 
gradually  and  evenly  backward  for  about  two-thirds  of  its 
length,  then  more  rapidly  —  becoming  conical  and  terminat- 
ing posteriorly  in  an  obtuse  point.  Ventral  side  slightly 
convex,  narrowly  rounded' upwards  at  the  lateral  edges; 
dorsal  side  convex  and  narrowly  rounded  in  the  highest  part. 
Largest  specimen  in  my  possession,  one  inch  and  a  quarter 
long,  width  of  aperture  four  lines,  height  two  and  a  half 
lines.  The  anterior  two-thirds  taper  at  the  rate  of  one  line 
in  half  an  inch  ;  the  posterior  third  tapers  more  rapidly,  and 
is  besides  a  little  elevated.  Lines  of  growth  crowded, — 120 
to  the  inch, —  curved  forward  very  decidedly  upon  the  ven- 
tral side,  and  continued  straight  over  the  dorsal.  The  lip, 
judging  from  the  ventral  striae,  must  have  projected  forward 
rather  more  than  half  a  circle. 

Geological  position  and  locality ;  at  the  top  of  the  Lower 
Helderberg  group  (5c  of  this  paper),  near  Port  Jervis, 
Orange  County,  N.  Y. 

The  specific  name  refers  to  the  year  (1876)  in  which  the 
description  was  written. 

November,  1876.  23  Ann.  Lyc  Nat.  Hist.,  Vol.  xi. 
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XXVIII. — Descriptions  of  New  Noctuce,  with  remark's  on 
the  variation  of  Larval  Forms  in  the  Group, 

BY  A.  K.  GROTE. 
Read  Dec.  11th,  1876. 

I  iiave  already  called  attention  in  the  "Popular  Science 
Monthly"  (for  December,  187(5),  to  the  method  of  variation 
displayed  by  certain  kinds  of  Nocluce.  These  variations  were 
observed  in  the  cases  of  representative  species,  that  is  to  say 
forms  which  have  an  ally  in  a  widely  separated  locality,  such 
as  Europe  is  when  compared  with  our  Atlantic  Coast  Territory. 
It  was  found  that  the  differences  between  such  species  are  ex- 
pressed on  the  upper  surface  of  the  wings  (especially  the 
front  pair)  most  prominently ;  the  under  surfaces  in  the  con- 
trasted forms  agreeing  very  nearly  in  both  color  and  design. 
An  instance  was  cited  in  the  North  American  Catocala  relicta 
and  the  European  Catocala  fraxini.  Although  the  defer- 
ences between  the  two  are  greater  than  in  some  other  cases, 
and  the  changes  undergone  by  one  form  or  the  other,  or  both, 
since  a  separation  from  a  common  stock,  are  thus  greater 
than  has  often  happened,  yet  the  peculiar  color  and  size  of 
the  two  insects  render  the  comprehension  of  the  fact  more 
easy.  Beneath,  both  species  have  remained  white.  Above, 
the  European  form  contrasts  by  its  more  uniformly  gray  and 
obscure  primaries  ;  in  the  American  insect,  these  are  white, 
more  or  less  invaded  by  transverse  bands  of  more  intense 
gray  or  black.  It  is  suggested  that  the  habit  of  the  moths 
which  ensures  the  concealment  from  light,  and  from  the 
more  immediate  atmospheric  changes,  of  the  under  surface 
of  the  body  and  wings,  has  been  the  principal  factor  in  the 
case.  In  the  day-time,  the  moths  rest  against  an  opaque 
substance,  the  fore  wings  covering  the  hind  pair.  Both  these 
species  belong  to  the  subgenus  Catocala,  as  limited  by 
Hubner.  They  arc  structurally  identical ;  and  no  other 
species  of  this  particular  subgenus  of  the  large  geuus  Catocala 
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arc  yet  known.  The  Europeau  moth  is  a  little  the  larger  of 
the  two.  In  a  single  specimen  very  clearly,  and  in  others 
more  obscurely*,  I  have  observed  in  the  American  form  bine 
scales  edging  the  white  band  which  crosses  the  upper  surface 
of  the  hind  wing.  This  fact  is  interesting,  because  the  band 
which  occupies  an  analogous  position  in  the  European  form, 
is  wholly  of  a  grayish  blue.  Especially  interesting  will  be 
the  study  of  species  comparatively  isolated  in  their  structure 
from  their  nearest  allies  in  our  fauna.  Such  an  instance  in 
the  NoctucB  is  Euparthenos  nubilis  Grote  ex  Hubner.  The 
genus  Euparthenos  Grote  (=  Parthenos  Hubn.)  is  lower 
than  Catocala,  and  in  the  cut  of  wing,  the  length  of  palpi, 
and  the  ornamentation  (especially  beneath),  approaches 
Ophideres  of  the  Tropical  Eastern  Hemisphere. 

With  regard  to  Catocala  relicta,  I  have  corrected*  the 
mistake  of  previous  writers,  who  considered  the  variation  of 
the  front  wings,  which  are  more  or  less  invaded  by  black 
shades,  to  be  a  sexual  character,  the  darker  specimens  being 
supposed  to  be  the  males.  This  mistake  is  fallen  into  by 
Mr.  Herman  Streekcr,  who  figures  two  malo  specimens  of 
the  species  as  of  opposite  sexes,  the  whiter  male  being  con- 
sidered as  a  female.  This  is  shown  by  the  shape  of  the 
abdomen  in  the  two  figures ;  while  at  this  time  Mr.  Strecker 
was  unaware  of  the  distinctional  characters  offered  by  the 
frenulum,  which  render  the  recognition  of  the  sex  an  easy 
matter  in  the  Nocture.  This  is  shown  by  his  remark  that  he 
cannot  determine  the  sex  of  a  specimen  of  Catocala  marmo- 
rata  figured  by  him,  for  the  reason  that  the  abdomen  happened 
to  be  missing.  In  the  case  of  C.  relicta  Mr.  Strecker  has 
overlooked  even  the  shape  of  the  abdomen,  identical  in  his 
two  figures,  and  has  relied  upon  the  statement  of  previous 
writers  with  regard  to  the  assumed  sexual  character  of  the 
color  of  the  fore  wings,  without  personal  verification  in  de- 
termining his  material. 


♦  Can.  Eut.  vii,  ISO. 
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With  regard  also  to  the  differences  in  larval  color  and 
ornamentation  in  these  representative  species  of  Nbctuce,  we 
find  that  they  are  often  more  clearly  expressed  than  in  the 
perfect  state.  This  immature  stage  of  growth  has  submitted 
independently  to  modification.  An  instance  is  offered  by 
the  American  Apatela  occidentalis  and  the  European  Apatela 
psi.  Here  the  moths  are  exceedingly  similar,  and  difficult 
to  distinguish  ;  while  the  larva  of  the  American  species,  de- 
scribed by  Mr.  Win.  Saunders,  of  London,  Ontario,  offers 
prominent  differences  when  compared  with  this  same  state  in 
the  European  species.  All  the  cases  cited  by  Guenee,  based 
upon  drawings  of  the  larva?  of  North  American  Noctuas  by 
Abbot,  where  the  moth  resembles  an  European  form  very 
nearly,  but  the  larva  is  very  different,  should  probably  be 
considered  here.  The  larva  has  varied  through  natural 
selection,  while  the  perfect  form  has  remained  more  fixed. 
The  whole  extensive  genus  Apatela  (=  Acronycta)  is  re- 
markable for  the  eccentricities  of  the  larval  forms  as  com- 
pared with  the  uniformity  of  the  species  ;  so  that  the  conclu- 
sion is  not  unreasonable  that  these  larval  differences  have 
been  evolved  by  a  natural  protective  law.*  There  is  within 
the  genus  Apatela  another  case  of  representation,  between 
the  American  Apatela  funeralis  and  the  European  Apatela 
aim.  where  a  very  singular  form  of  larval  ornamentation  has 
been  equally  retained,  while  the  comparisons  as  yet  made 
between  the  moths  show  sufficient  difference  to  warrant  dis- 
tinctional  names.  Again,  in  the  case  of  the  larvae  of  the 
Cotton  Worm  moth  (Alelia  argiliacea)  I  have  pointed  out 
two  varieties, f  which  feed  side  by  side,  one  with  and  one 
without  a  dorsal  stripe.  It  will  be  interesting  to  observe 
the  particulars  of  the  struggle  between  these  two  varieties  in 
the  case  of  this  imported  insect. 

Whore  the  habit  of  life  of  the  larva  leads  to  no  conceal-  . 


♦  Hull.  Buff.  Soc.  Nut.  Sc.,  1,  130,  quoted  by  Prof.  Mow  in  his  Address  before  the 
Section  of  Biology  of  the  Am.  As*o.  Adv.  Sci.,  Buffalo,  1«76. 
t  Alabama  Geological  Survey  for  11575,  201. 
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ment  of  any  part  of  the  body  during  any  particular  period 
of  the  twenty-four  hours,  the  causes  for  its  variation  ma)*  be 
sought  outside  of  climatic  influences  to  some  extent.  They 
will  evidently  bear  more  heavily  upon  the  moth,  which  never 
or  rarely  voluntarily  exposes  the  under  surface  of  the  body 
and  wings  to  the  light.  In  the  case  of  Catocala  relicta,  be- 
fore cited,  I  have  been  struck  with  the  fact  that  the  color  of 
the  upper  surface  of  the  primaries,  which  are  alone  exposed 
while  the  moth  is  at  rest  in  the  daytime,  does  not  assist  so 
well  in  its  concealment  from  enemies  as  the  hue  of  the  same 
parts  in  the  European  species. 

With  regard  to  the  "phytophagic  species,"  first  observed 
by  Mr.  Walsh  and  afterwards  by  Prof.  Riley,  I  still  think 
that  they  should  not  be  necessarily  considered  as  "species  in 
process  of  formation,"  although  it  may  be  convenient  to 
give  them  different  Latin  designations.  Some  of  these  coses, 
such  as  that  of  Tortrix  Rileyana,  Grote,  may  rest  on  an 
error  of  observation.  Both  Prof.  Zeller  and  myself  believe 
that  the  ordinary  male  of  this  species  is  mistaken  for  a  phy- 
tophagic variety  by  Prof.  Riley.  I  have  formerly  shown 
Mr.  Walsh's  mistake  with  regard  to  Sphingicampa  di*tigmay 
which  he  regarded  as  a  different  insect,  generically  and  spe- 
cifically, from  Dryocampa  bicolor,  on  the  strength  of  observa- 
tions in  breeding  the  insect,  in  which  he  was  apparently  de- 
ceived. These  "phytophagic  variations"  may  not  go  further 
than  they  do  now,  and  the  forms  may  continue  to  interbreed, 
or  finally  displace  each  other. 

Very  much  more  careful  observations  are  needed  to  draw 
conclusions  as  to  the  relation  of  the  larval  state  to  its  food. 
A  separation  of  the  determining  cause  of  variations  needs 
tact,  as  well  as  a  knowledge  of  the  facts. 

In  conclusion,  I  think  that  these  representative  species, 
studied  in  all  their  stages,  will  throw  a  strong  light  upon  the 
horde  of  forms  of  these  insects  with  which  we  are  engaged. 
I  shall  be  glad  if  my  observations  and  deductions  merely 
serve  to  draw  fresh  attention  to  the  subject. 
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The  following  forms  of  North  American  Noctuoe  seem  to 
be  either  imperfectly  described  or  new  to  science  : 

Agrotis  ruflpectuB,  Morrison. 

$.  Antennae  simple,  dilate.  Head  and  collar  disconcolorons,  dark 
brown  (reddish  brown  in  the  type);  collar  with  a  narrow  pale  edging. 
Thorax  and  fore  wings  concolorous,  grayish  over  purplish  or  fuscous 
brown.  Lines  narrow,  dark,  well  written.  Basal  line  distinct.  Trans- 
verse anterior  line  with  the  inner  line  obsolete,  slightly  dentate  at  costa, 
iudentated  on  submedian  fold ;  the  line  is  comparatively  straight.  Median 
space  wide ;  no  claviform ;  orbicular  concolorous,  rounded,  incompletely 
annulate;  reniform  stained  by  the  diffuse  median  darker  shade,  edged 
more  distinctly  than  the  other  spot,  and  more  complete.  Transverse  pos- 
terior line  slightly  waved,  accentuated  by  dots  or  points,  not  much  ex- 
serted,  outer  line  obsolete.  Terminal  space  paler  than  the  rest  of  the 
wing,  contrasting  with  subterminal.  Beneath  paler,  costa  of  both  wings 
powdered  with  reddish.  A  continued  broad  exterior  common  line.  Cel- 
lular mark  on  hind  wings  extended.  Abdomen  beneath  and  lateral  hairs 
reddish.  Hind  wings  above  pale  fuscous,  coucolorous,  with  line  hardly 
noticeable.    Exp.  84  mil.    Lewis  Co.,  N.  Y.,  July  29,  Mr.  W.  W.  Hill,  coll. 

In  this  species  the  fore  tibia1, 1  believe,  are  unarmed.  The 
type  which  I  have  before  me,  was  sent  to  Mr.  Morrison  for 
description,  at  his  request  for  new  material  in  this  genus,  and 
is  briefly  described  by  him  in  the  Proc.  Bost.  Soc.  Nat. 
Hist,  XVII,  105.  The  species  may  be  known  by  its  single, 
tine,  scalloped  transverse  lines  on  the  primaries,  and  the  dis- 
colorotis  head  and  thorax.  It  seems  to  be  allied  to  A.  coUaris 
and  J  or  malts. 

Agrotis  perconflua,  n.  s. 

This  form  is  stouter  than  conjtua  and  brighter  colored.  Fore  tibia; 
armed.  Palpi  at  tips,  upper  surface  of  head  and  collar  pale,  contrasting. 
Palp]  and  breast  rusty  brown.  Fore  wings  bright  red  brown,  paler  at 
base  and  vaguely  paler  along  costa,  with  a  purply  tinge  over  median 
nervules.  Lines  indistinct,  broken,  obsoletely  geminate.  No  claviform 
perceivable.  Ordinary  spots  pale  as  in  conjtua,  reniform  stained  inferiorly. 
The  black  t.  p.  line  is  broken  into  cuneiform  marks.  Terminal  space 
concolorous  with  subterminal.  Subtcnniual  line  very  distinct,  pale,  pre- 
ceded by  black  dots,  and  by  a  narrow  dark  .shade  ou  costa;  fringes  cou- 
colorous. Hind  wings  pale  fuscous,  with  discal  mark  and  pale  fringes. 
Beneath  pale,  with  the  costal  regious  of  both  wings  reddish;  common 
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exterior  lines,  the  outer  incomplete;  hind  wings  with  discal  mark  and 
the  inner  exterior  line  continuous,  somewhat  jagged  inferiorly.  Thorax 
red  hrown;  abdomen  pale  above,  with  reddish  or  ochcry  shades  beneath. 
Expanse  33  mil.    From  Prof.  J.  A.  Lintner,  Schenectady,  N.  Y.,  July  8. 

Differs  from  cpnflua  by  the  concolorous  terminal  spaces, 
pale  black-marked  subterminal,  and  broken  t.  p.  line.  It  is 
blighter  colored  and  stouter  than  its  ally,  the  t.  p.  line  more 
inwardly  bent  submedially. 

Agrotis  placida,  n.  s. 

? .  Fore  tibiae  unarmed ;  antenna;  simple.  Fuscous  gray.  Fore  wings 
smooth,  dark  fuscous.  Basal  and  subterminal  spaces  blackish  and  darkest ; 
median  space  a  little  lighter,  slightly  brownish ;  terminal  space  gray,  con- 
trasting. Lines  even,  perpendicular,  pale.  Transverse  anterior  line  with 
a  slight  subcostal  notch,  slightly  oblique;  median  space  wide;  stigmata 
ditlicult  to  make  out,  pale  ringed,  concolorous;  median  shade  noticeable, 
obscuring  the  reniform.  Transverse  posterior  line  with  a  straight  out- 
ward costal  extension  beyond  the  point  of  origination,  thence  somewhat 
squarely  exserted  opposite  the  cell,  and  runuiug  nearly  straight  down- 
wards without  suhmcdian  sinus.  Subterminal  line  indicated  by  the  great 
diflerence  in  color  between  the  two  terminal  spaces;  fringes  dark,  lliud 
wings  concolorous,  rather  dark  fuscous,  with  paler  interlined  fringes. 
Beneath  fuscous,  with  a  slight  purply  shade,  irrorate,  with  an  external 
common  baud  incomplete;  a  slight  distal  mark  on  hind  wings.  Terminal 
abdominal  hairs  somewhat  ochcrous.  Expanse  35  mil.  Lewis  Co.,  N.  Y., 
July  2G. 

Differs  from  other  species  of  the  citpida  group  in  the  shape 
of  t.  p.  lino  at  costa. 

Hadena  hillii,  n.  s. 

Eyes  naked;  tibia;  unarmed.  Abdomen  with  short  black  tufts  on 
basal  segments.  White,  gray,  and  black,  very  distinctly  marked.  Lines 
black,  geminate.  A  black  basal  dash.  Sub-basal  space  wide,  whitish. 
T.  a.  line  black,  Its  Inner  line  indistinct,  erect,  touching  the  orbicular, 
dentate  on  costa,  opposite  the  orbicular,  again  with  a  broad  obtuse  tooth 
from  median  to  submedian  vein,  and  with  a  shorter  one  at  internal  margin. 
Claviform  large,  concolorous,  defined  by  two  narrow  black  lines  which 
ruu  entirely  across  the  median  space.  Orbicular  white,  irregularly 
rounded,  a  little  oblique,  large.  Reniform  well  sized,  white,  of  the  normal 
kidney  shape.  T.  p.  line  originating  ahove  the  reniform,  well  exserted 
beyond  the  reniform,  running  rather  strongly  In  at  vein  2,  and  thus  narrow- 


Digitized  by  Google 


306  Descriptions  of  New  Nbctuce,  etc. 


ing  the  median  space  inferiorly.  This  line  is  scalloped,  the  outer  line 
faint.  On  the  subterminal  space  the  nervules  are  marked  with  black. 
Sabterminal  line  preceded  by  a  light  fuscous  shade;  the  usual  W-mark 
much  reduced.  Terminal  line  black,  Interrupted.  Fringes  grayish. 
Costal  anteapical  white  dots  in  a  fuscous  shading.  Hind  wings  rather 
dark  fuscous  with  whitish  fringes.  Collar  and  thorax  whitish;  tegula? 
lined  with  black;  collar  with  a  blackish  shade;  abdomen  pale  fuscous. 
Beneath  pale  ochery  fuscous;  hind  wings  with  a  small  incomplete  dlscal 
annulus  and  a  dlscal  streak;  common  line  sinuous.  Expanse  30  mil. 
Lewis  Co.,  N.  Y.,  Mr.  W.  W.  Hill,  July  26. 

This  is  a  very  distinctly  marked,  clear  colored  species, 
with  something  of  the  habit  of  Dianthoecia  capsularis.  I 
name  it  after  its  discoverer.  It  is  very  different  from  //. 
leucoscelis  Grote,  another  white-colored  species,  being  more 
silky-winged  and  differing  throughout  in  ornamentation. 

Folia  medialis,  n.  s. 

$ .  Eyes  naked,  with  lashes;  tibia?  unarmed.  A  rather  large  species, 
vividly  marked,  white,  gray,  black,  and  fuscous.  Median  space  discolor- 
ous,  being  of  an  even  wood-brown  or  fuscous,  shaded  with  gray  on  costa. 
A  basal  black  dash.  Rasal  and  terminal  spaces  gray,  shaded  with  fuscous. 
T.  a.  line  black,  its  inner  line  faint,  not  very  oblique,  of  the  usual  dentate 
form.  Clavlfortu  concolorous  with  the  wood-brown  median  space,  large, 
reaching  to  the  median  shade,  narrowly  outlined  with  black,  its  lower 
margin  straight,  running  along  the  subinedian  fold.  Orbicular  large, 
whitish  or  gray,  oblique,  with  the  reniform  black-ringed.  Median  shade 
«jg*'g;  reniform  connected  with  t.  p.  line  by  black  shades  along  the  veins 
and  dlscal  fold,  of  the  usual  shape,  large,  whitish,  but  not  outwardly  ex- 
cavate, being  nearly  straight  on  this  side.  T.  p.  line  with  lis  inner  line 
evident,  dentate,  black ;  its  outer  indistinct.  The  white  spaces  between 
the  component  lines  of  all  the  three  first  transverse  lines,  in  this  species, 
are  very  apparent.  T.  p.  line  running  obliquely  inwardly  from  the  point 
of  Its  subcostal  angle,  without  any  Inward  bend  submedlally.  Subterminal 
line  white,  preceded  by  black  points  or  streaks  at  the  dentations.  Termi- 
nal space  a  little  deeper  shaded  with  fuscous  opposite  the  cell,  and  again 
at  internal  angle.  A  dentate  terminal  line  cutting  the  fingers.  Hind 
wings  blackish  fuscous;  beneath  grayish  fuscous,  with  double  exterior 
shaded  common  lines,  and  broad  dlscal  mark  on  hind  wings.  Abdomen 
fuscous,  tufted  basally.  Thorax  gray,  with  the  tegula?  laterally  shaded 
with  fuscous,  and  with  double  lines  on  collar.  Expanse  41  mil.  Schenec- 
tady, N.  Y.,  September  13,  Prof.  Llntner. 

This  differs  from  the  description  of  P.  confragosa,  Morr., 
in  the  discolorons  median  space  and  in  other  particulars. 
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XXIX. — A    Partial    Synopsis  of  the  Fishes  of  Upiier 

Georgia. 

By  DAVID  STAKR  JORDAN',  M.D. 
Read  December  4,  187rt. 

The  material  on  which  the  present  paper  is  based  was  ob- 
tained by  the  writer  and  his  assistant,  Mr.  Charles  H.  Gilbert, 
during  the  past  summer  (1876),  in  a  month's  residence  and 
constant  field-work  at  Rome,  Georgia ;  a  week's  seining  in 
the  South  Fork  of  the  Ocmulgee  River  at  Flat  Rock, 
Dekalb  Co.,  Georgia;  and  a  day's  work  in  tributaries  of  the 
Chattahoochee  River  near  Atlanta.  As  the  fish-faume  of 
these  streams  differ  materially,  I  have  deemed  it  best  to  tako 
them  up  separately. 

Part  I.    Water  Basin  of  the  Etowah,  Oostanaula, 

and  Coosa. 

Rome,  Floyd  Co.,  Georgia,  is  located  in  the  hill  country 
at  the  junction  of  the  Etowah  and  Oostanaula  Rivers,  which 
unite  to  form  the  Coosa.  Farther  south-west,  the  Coosa  in 
turn  unites  with  the  Cahawba  and  Tallapoosa  to  form  the 
Alabama  River.  As  the  Etowah  is  the  longest  of  all  these 
branches,  it  may,  perhaps,  be  considered  as  the  head  stream 
of  the  Alabama  River. 

These  rivers  are  all  too  wide  and  deep,  and  their  bottoms 
too  rocky,  for  much  successful  seining;  hence  we  gave  our 
attention  chiefly  to  their  smaller  tributaries.  Of  these, 
Silver  and  Rocky  Creeks  yielded  the  largest  results,  both  in 
number  and  variety.  The  principal  streams  examined  were 
Silver,  Mobley's,  and  Dykes'  Creeks,  tributary  to  the  Etowah  ; 
Rocky,  John's,  Big  Armucha,  Lovcjoy,  Waters',  Big  Dry, 
Little  Dry,  and  Lavender  Creeks,  tributary  to  the  Oostanaula  ; 
and  Horse-leg  and  Beech  Creeks,  tributary  to  the  Coosa. 
Most  of  these  are  clear  streams,  formed  from  "spring  runs." 
Junk,  1877.  24  Ann.  Lyc.  Nat.  Hist.,  Vol.  xi. 
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Sonic  of  them  are  muddy  with  red  clay  after  a  rain ;  and  a 
few  are  merely  successions  of  weedy  pools  full  of  spatter- 
docks  and  snakes.  Of  course,  certain  differences  were  ol>- 
servcd  in  the  faunas  of  these  streams,  but  nothing  that  need 
be  dwelt  upon  here. 

So  far  as  is  known  to  the  author,  there  is  no  printed  record 
of  any  fish  whatever  from  the  water  basin  of  the  Etowah ; 
and  the  few  species  which  have  been  described  by  Agassiz, 
Storcr,  and  Girard,  from  neighboring  parts  of  Alabama,  are 
most  of  them  very  imperfectly  known.  The  writer  has, 
therefore,  been  able  to  do  just  what  he  anticipated  doing  in 
selecting  this  point  for  tie  Id- work,  viz.  :  (a)  to  verify  a 
number  of  little  known  species ;  (b)  to  consign  a  number  of 
nominal  species  to  the  limbo  of  synonymy  ;  and  (c)  to  make 
known  a  few  peculiar  forms  which  are  believed  to  be  new  to 
science. 

Of  most  of  the  species  here  mentioned,  hundreds  of  speci- 
mens were  taken  ;  and  the  descriptions  in  this  paper  have 
been  generally  drawn  from  the  average  of  a  large  number  of 
specimens,  and  not  from  a  few  individuals.  These  speeimens 
are  deposited  in  the  Museum  of  the  Butler  University  at 
Indianapolis,  Indiana,  under  the  auspices  of  which  institution 
they  were  collected. 

PERCID-SI. 

BOLEICHTH  YS. 

-  Boleichthys  Girard,  Proc.  Phil.  Ac.  Sc.,  18"»9,  104.  (Type  B.  esilis 
Girard). 

>  Hololepis  Agassiz,  Putnam,  Bull.  M.  C.  Z.,  1863,  4.  (Type  Bolcosoma 
barrattii  Holbrook). 

1.  BOLEICHTHYS  ELEGANS. 

Bob'ichlhy*  etegnns  Girard,  Proc.  Phil.  Ac.  Sc.,  1S">9,  104.   Jordan  and 
Copdand,  Bull.  Buff.  Nat.  Hist.  Soc,  1870,  135. 

Numerous  speeimens  of  a  small  Boleiehthys  from  the 
Etowah  are  identified  with  the  above  species,  with  some 
doubt.    However,  they  cannot  well  belong  to  any  other  de- 
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scribed  species.  They  are  so  small  and  fragile  that  the  fin 
formulas,  and  some  other  characters,  cannot  easily  he  made 
out ;  but  I  tiud  no  discrepancy  between  the  characters  shown 
by  my  specimens  and  those  noted  in  Girard's  brief  descrip- 
tion. 

My  specimens  are  short,  chubby,  and  compressed,  bearing 
some  resemblance  in  form  to  Microperca  punctulata.  The 
mouth  is  moderate,  with  equal  jaws :  the  two  dorsal  fins 
about  equal,  and  distinctly  separated  by  an  interspace.  The 
scales  are  comparatively  large,  but  apparently  quite  variable, 
the  number  of  transverse  series  varying  from  42  to  5G.  The 
lateral  line  traverses  the  scales  of  the  operculum,  and  ends 
about  midway  of  the  body,  being  distinct  on  from  13  to  30 
scales.  This  is  also  quite  variable,  one  side  of  the  same 
specimen  often  having  twice  as  long  a  lateral  line  as  the 
other.  Lateral  line  arched  high  over  the  pectorals,  running 
parallel  with  the  elevated  and  rounded  nuchal  region. 

Head  3$  in  length  (without  caudal,  as  in  all  cases  in  the  present  paper)  : 
depth  \\.  Eye  3  in  head.  Fin  rays,  1).  X,  13,  or  IX,  12  or  13.  A.  II,  7,  or 
II,  8.  Scales,  42,  44,  44,  44,  4(J,  48,  55,  5<J,  in  as  many  specimens,  those 
with  the  most  scales  usually  having  the  lateral  line  continued  farthest. 

Color  greenish,  with  dark  spi-cks :  fins  mottled:  a  dark  line  forward 
from  eye. 

Length  of  specimens  examined  a  little  less  than  an  inch.  They  prob- 
ably reach  a  somewhat  larger  size. 

Habitat.  Mill  ponds  in  the  Etowah  water  basin.  Most 
of  my  specimens  taken  in  Dyke's  Pond,  near  Rome,  Ga., 
with  Boleosoma  stigmaium  and  Minnilus  lirus. 

IIADROPTERUS. 

=  Hadroptenis  Agassiz,  Amer.  Jour.  Sci.  and  Arts,  1854,  305.  (Type 
//.  nitjrofnsciatus  Ag.) 

>Cottogaster  Corn,  Journ.  Phil.  Ac.  8d.,  18G9,  211  (not  of  Putnam?). 
(C  nurantiurus  Cope.) 

>Hypohomus  Cope,  Proc.  Am.  Phil.  Soc,  1870.  (Type  C.  auran- 
tiaras  Cope.) 

=  Plesioperca  Le  Vaillant,  Nouv.  Archives  du  Museum,  1873. 
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2.  IIAPROPTERUS  NIGROFASCIATUS. 

Hadroptrrus  nigrofasciatus  Agassiz,  Amer.  Jour.  Sci.  and  Arts,  XVII,  305, 
1854.    Putnam,  Bull.  M.  C.  Z.,  1803.  4. 
Etheostoma  nvjrofascialum  Jordan,  Bull.  Buff.  Soc.  Nat.  Hist.,  1G4, 
187G  (not  of  Manual  Vert.,  1876,  223  =  Alvordius  evides  J. 
and  C). 

Plesioperca  anaps  Le  Vaillant,  1.  c. 

This  species  is  merely  mentioned  by  Prof.  Agassiz,*  and 
does  not  seem  to  have  been  noticed  by  any  other  Ameri- 
can author.   My  specimens  show  the  following  characters  :  — 

Head  and  body  stout  and  heavy,  the  latter  deep  and  compressed,  the 
depth  being  about  5  in  the  length  In  the  larger  specimens.  Head  and 
mouth  much  as  in  Alvordius  nspro,  but  heavier,  and  the  mouth  rather  nar- 
rower: intermaxillaries  slightly  projectile,  but  the  skin  of  the  middle  of 
the  upper  lip  continuous  with  that  of  the  forehead,  as  in  Percina.  Eye 
moderate,  4  in  head.    Head  about  4  in  length,  without  caudal. 

Scales  rather  large,  58  iu  the  lateral  line,  which  is  continuous;  median 
line  of  the  belly,  and  the  whole  chest,  covered  with  small  scales. 

Fins  all  large;  dorsals  slightly  connected  by  membrane  at  the  base; 
the  second  dorsal  about  the  size  of  the  anal. 

Fin  rays,  1).  XII,  11  or  12.    A.  II,  10. 

Color  dark  olive  above,  with  blackish  markings  as  usual  in  these  fishes: 
Bides  with  vertical  bars,  somewhat  diamond-shaped,  but  quite  nurrow, 
acute  above  and  acuminate  below,  more  or  less  confluent  along  the 
middle;  about  12  in  number;  in  color,  dark  greenish,  varying  to  jet  black 
in  accordance  with  the  feelings  of  the  Ash.  These  bars  are  moat  distinct 
near  the  middle  of  the  body,  and  broadest  behind. 

Inner  half  of  each  of  the  vertical  tins,  black,  outer  half  more  or  less 
speckled  and  barred:  top  of  head  black,  a  black  bund  through  eye  and 
snout,  anil  a  dark  vertical  shade  below  the  eye;  markings  more  or  less 
Shown  by  all  the  Darters.  A  small  black  spot  between  two  smaller  oues 
at  base  of  caudal  tin. 

Length  four  Inches. 

Habitat.  My  specimens  were  taken  in  small  tribtitaries  of 
the  Etowah  and  Oostananla  Rivers,  in  clear,  rapidly  flowing 


•  Prof.  ApnsHr/s  specific  account  is  as  follow*  :  From  the  nei*Kborhnod  of  Mobile, 
Alabama.  Discovered  by  Albei  t  Stem,  Kmj.  Brown  above,  lighter  below,  with  iraus- 
Terse  black  bands,  wider  iu  the  middle  than  nearer  to  the  back  or  belly." 
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water,  with  Percina  caprodes.  Silver  Creek,  Rocky  Creek. 
Known  to  the  fisherman  as  Crawl-a-bottom. 

BOLEOSOMA. 

=  Boleosoma  Dkkay,  N.  Y.  Zoology,  1842,  20.    (Type  B.  tesseJlatum.) 

>  Arlina  Quo.,  Proc.  Phil.  Ac.  Set.,  1850,  64.    (Type  A.  effulgent.) 

>  Es trella  Ghd.,  1.  c.  05.    (Type  E.  atromncuhita.) 

?  >  Cottogaster  Putnam,  Bull.  M.  C.  Z.,  1803,  4.  (Type  B.  tessel- 
latum, Thompson.) 

3.  BOLEOSOMA  STIGM/EUM,  sp.  nov. 

Body  slender,  of  about  the  .size  and  form  of  Bnleosnma  breripinne  Cope. 
Depth  5  in  length  in  adult.  Head  4.{  in  length,  narrow  and  thin,  the  snout 
pointed.  Mouth  small,  inferior;  intermaxillaries  projectile,  the  skin  of 
the  lip  and  front  not  continuous;  vomerine  teeth. 

Fins  rather  large,  I).  X,  11  or  12;  A,  II,  7;  the  spines  well  developed 
and  SUbequal.  Caudal  emarginate.  Scales  rather  large,  5-4Gr7,  lateral 
line  distinct.    Opercles  scaly,  cheeks  and  neck  also. 

Colors  rather  bright.  Tessellated  above,  as  usual  in  Boleotoma ;  fins 
mottled;  sides  with  about  8  M  or  W-shaped  dark  green  blotches  below 
lateral  line, — fainter  and  smaller  thau  in  D.  blenniovles,—  and  various 
duller  ones  above.  Body  in  the  larger  specimens  sprinkled  with  small 
orange  dots,  which  arc  more  conspicuous  after  death,  when  the  green  has 
faded.  Pectorals  and  caudal  yellowish  barred.  Spinous  dorsal  with  a 
band  of  bright  orange-red  above,  and  one  or  two  narrow  dark  ones  below 
it.    A  dark  stripe  forward  from  eye.  and  another  downward. 

Length  of  largest  specimens,  2  inches. 

Habitat.  In  small  tributaries  of  the  Etowah  and  Oostn- 
nanla  Rivers,  especially  in  clear  waters  and  in  mill-ponds  of 
the  bill-COitntry.    Known  to  boys  and  fishermen  as  Speck. 

It  will  perhaps  be  necessary  to  revive  the  genua  Arlina 
for  this  species,  11.  effahjensy  and  B.  maculaticeps.  It  would 
differ  from  Boleosoma  in  the  presence  of  two  well-developed 
sub-eqnal  anal  spines. 

PERCINA. 

< Percina  Hai.okmax,  Journ.  Phil.  Ac.  Sc.,  VIII,  1842,  330.  (Type 
Petra  uefodosa  Haldeman  =  E.  cnprod<s  Kaf.) 

=  Pileoma  Dkkay,  Fishes  N.  Y.,  1842,  10.  (Type  P.  semi/asciata  Dek. 
=  E.  ciprodes  Kaf.) 

=  A8properca  Hkckkl,  MSS.  in  Canestrini,  Verhand.  Zool.  Bot.  Ver- 
ein,  WIen,  X,  1800. 
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4.  PERCINA  CAPRODES. 

Sciccna  caprodes  Raflnesque,  Am.  Monthly  Mag.,  1818,  334. 

EtheoMtoma  caprodes  Raf.,  Ich.  Oh.,  1820,  38.  Kirtland,  Zool.  Ohio, 
1838,  108,  192;  Bost.  Jouru.  Nat.  Hist.,  Ill,  846,  1841.  Storer, 
Synopsis,  1840,  270. 
Pileoma  caprodes  Agassiz,  L.  Superior,  1850,  308:  Amcr.  Jouru.  Sci. 
Arts,  1854,  305.  Le  Vaillant,  Recherches  sur  les  Poissous,  etc. 
1873. 

Percina  caprodes  Glrard,  Proc.  Phil.  Ac.  Sci.,  1859,  6G.  Putnam, 
Bull.  M.  C.  Z.,  1803,  5.  Cope,  Proc.  Phil.  Ac.  Sci.,  1805,  82; 
Jouru.  Phil.  Ac.  Sci..  1809,  211.  Jordan,  Iud.  Geol.  Survey,  1»74, 
213;  Manual  Vert,  1870,224;  Bulletin  Bun".  Ac.  Sci.,  1870,  93. 
Jordan  and  Copeland,  Am.  Nat.,  1870,  337;  Bull.  Buff.  Soc. 
Nat.  Hist.,  1870,  135. 
Percina  nebttlosa  "Haldeman,  Journ.  Ac.  Sci.,  Phil.,  1842,  330."  Girard, 
Proc.  Phil.  Ac.  Sci.,  1859,  00. 

rerca  nebulosa  Dekay,  Fishes  of  N.  Y.,  1842,  7. 

Etheostoma  nebttlosa  Storer,  Synopsis,  1840,  271. 
Pileoma  semifasciatum  Dekay,  Fishes  of  N.  Y.,  1842,  10.    Giinther,  Cata- 
logue of  Fishes,  1859,  I,  70. 

Etheostoma  semifasciata  Storer,  Synopsis,  271. 

Percina  semifasciata  Girard,  Proc.  Phil.  Ac.  Sci.,  1859,  GG.  Gill, 
Proc.  Phil.  Ac.  Sci.,  1800,  20. 
Percina  bimaculata  "  Haldeman,  Proc.  Bost.  Soc.  Nat.  Hist.,  1843,  157." 

Ktheostoma  bimaculata  Storer,  Synopsis,  1846,  271,  272. 
Etheosloma  zebra  Agassiz,  Lake  Superior,  1850,  303. 

Pileoma  zebra  Agassiz,  1.  c.    Le  Vaillant,  1.  c,  1873. 

Percina  zebra  Girard,  Proc.  Phil.  Ac.  Sci.,  1859,  00. 
Asproperca  zebra  Ueckel,  L  c. 

This  species  is  abundant  in  all  the  tributaries  of  the 
Etowah,  Oostanaula,  and  Coosa  Rivers.  Comparison  with 
northern  specimens  fails  to  show  any  difference  of  any  sort. 
This  is  known  to  the  fishermen  as  Crawl-a-botlom  and  Iforj- 
molly.  The  latter  appellation  is  more  usually  applied  to 
Catostomits  7ii(jricaM,  and  is  apparently  a  corruption  of 
"Hog-mullet." 

Percina  carbonaria  Girard,  from  Texas,  differs  in  several  respects  from 
my  specimens  of  this  widely  diffused  species. 
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STIZOSTETHIUM. 

-  Stizostedion  Rafixksqck,  Ich.  Oldensis,  1820,  21.  (Type  Perca 
salmonea  Rat.) 

?Pomacampsis  Rafinksquk,  Ich.  Ohl.,  23.  (Type  Pcrca  nigropunc- 
tata  Raf.  =  ?) 

>SandTU8  Stakk.  "Elements  Nat.  Hist.,  I,  4G5,  1828."    (Same  type.) 
=  IiUcioperca  Cuvikh  and  Valknc,  110,  1821).    (Type  Perca  luci- 
operrtt  L  =  Lurioperea  BOndra  Cuv.,  Europe.) 
=  Stizostedium  Cope,  Proc.  Phil.  Ac.  Sci.,  18G5,  82. 

5.  STIZOSTETHIUM  SALMON EUM. 

Perca  salmonea  Ratlnesque,  Am.  Monthly  Mag.,  1818,  V,  354;  Ich.  Ohl., 
1820,  21. 

Stizostedion  salmoneum  Raf.,  Ich.  Oh.,  1820,  23. 

Stizostedium  salmoneum  Cope,  Proc.  Phil.  Ac.  Sci.,  18G5,  82.  Jordan, 
Mau.  Vert.,  187G,  225;  Bull.  Buff.  Nat.  Hist.  Soc,  187G,  92,  and 
13C. 

This  species  occurs  in  the  Oostnnaula  River,  and  is  known 
locally  as  Salmon  Trout.  I  have  no  adult  specimens  at  hand, 
and  therefore  refrain  from  attempting  a  comparison  between 
it  and  6'.  vitreum. 

MICROPTERUS.* 

=  Micropterus  Lacf.pedk,  Hist.  Nat.  des  Poiss.,  IV,  325,  1800?  (Type 
M.  dolomieu  Lnc.  =  /  Labrus  salmoides  Lac.) 

>Calliuru8  Haf.,  Ich.  Old.,  1820,  2G  (not  of  Ag.).  (Type  C.  punctu- 
lotus  Raf.  =  Labrns  salmoides  Lac.) 

=  !Lepomis  Rafinksquk,  Ich.  Ohi.,  1820,  30.  (Not  Lepomis  Raf.,  Jouru. 
de  Phys.,  I8UL) 

>Aplites  Rafixksqck,  Ich.  Old.,  31.    (Type  Lepomis  pallida  Raf.) 

>  Nemocampsis  Rafinesquk,  Ich.  Old.,  32,  1820.  (Type  Lepomis  jlex- 
uolaris  Raf.  =  Labrus  salmoid< s  Lac.) 

>Dioplites  RaFIXKSQUK,  Ich.  Ohi.  1820,  32.  (Type  L.  salmonea  Raf. 
=  L.  salmoidfs  Lac.) 

>Huro  Cuv.  and  Val.,  Hist.  Nat.  des  Poiss.  II,  124,  1828.  (Type  //. 
nigricans  C.  and  V.  =  Cv  hla  Jloridana  Le  S.) 

>Gryste8  Ci  v.  and  Val.,  Hist.  Nat.  des  Poiss.  Ill,  54,  1821).  (Type 
Labrus  salmoides  Lac.) 


•  See  GUI  "On  the  Species  of  the  Oemi*  Micropenis  (Lac.)  or  OrystM  (Auct.)"  in 
Proceedings  Am.  AM04.  Adv.  .Science,  UjTS,  XXII.  B,  55;  — from  which  valuable 
paper,  mobl  of  the  synonymy  here  given  has  been  copied. 
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6.  MICROPTERUS  PALLIDUS  Gill  and  Jordan.* 

Lepontis  pallida  Raf.,  Ich.  Oh.,  30,  1820. 

Cichla  ftoridana  Lc  Sueur,  Journ.  Phil.  Ac.  Sci.,  II,  1822,  219. 

Micropterus  Jlot  idanus  Goode,  Bull.  U.  S.  Nat.  Museum,  1876. 
lluro  nigricans  Cuv.  and  Vol.,  Hist.  Nat.  des  Poiss.  II,  124,  1828.  Rich. 

F.  B.  A.,  Ill,  4.  1830.  Jardinc,  Nat.  Lib.  I,  Perches,  108,  1*35. 
Dekay.  Fishes  N.  Y.,  1842,  15.  Storer,  Syu.  1846,  277.  Guutlier, 
Cat.  Fishes,  I,  255,  1859. 
Grystes  nigricans  Ajrass.,  L.  Superior,  1850,  297. 
31i-:ropterits  nigricans  Cope,  Proc.  Phil.  Ac.  Sci.,  18C5,  83,  and  1870, 
451.  Gill,  Sept.  Comm.  A?r.,  18(56,407  ;  Proc.  Am.  Asso.  Adv. 
Be!.,  1*73,  70  B.  Jordan,  Iud.  Geol.  Surv.,  1874,  214;  Man. 
Vert.,  187C,  229. 

Grtjstes  nohilior  Agassiz,  Amer.  Journ.  Sci.  Arts,  XVII,  1854,  298.  Put- 
nam, Bull.  M.  C.  Z.,  1863,  6. 

Grystes  nnecensis  Baird  and  Girard,  Proc.  Phil.  Ac.  Sci.,  1854,  25. 

DiopUtes  ntieonsis  Girard,  U.  S.  Pac.  R.  R.  Surv.,  4,  1858;  U.  S. 
Ilex.  Bound.  Surv.,  1859,  3. 

Grystes  salnwidcs  Holbrook,  Ich.  S.  C,  1855,  25,  and  Second  Ed.,  1860,  28. 
Norris,  Am.  Aug.  Book,  1S04,  99. 

Grystes  mcgastoma  Garlick,  Treat.  Art  Prop.  Fish,  1857,  108. 

Abundant  in  the  Etowah,  Oostanaula,  and  Coosa  "Rivers, 
rather  more  so  than  the  next  speeics,  and  everywhere  con- 
founded with  it  under  the  name  of  Trout. 

7.  MICROPTERUS  SALMOIDES. 

LabrttS  tahnoides  Lact-pede,  Hist.  Nat.  des  Poiss.,  Ill,  710,  1800  ? 

Grystes  salnwidcs  Cuv.  and  Val.,  Hist.  Nat.  des  Poiss.,  Ill,  54,  1829. 
Jardlne,  Nat.  Lib.  I,  Perches,  158,  1835.  Dekay,  Fishes  N.  Y.,26, 
1842.  Storer,  Synopsis,  184G,  288.  Herbert,  Fish  and  Fishing, 
197. 

Micropterus  s'tlmoides  Gill,  Proc.  Am.  Ass.  Adv.  Sci.,  1873,  67  B. 
Jordan,  Ind.  Geol.  Surv.,  1874,  214;  Man.  Vert.,  1876,  230. 
Micropterus  dolomieu  Lacepede,  Hist.  Nat.  des  Poiss.,  IV,  325,  1800? 


•  •Prof.  Gill  mils  my  attention  to  the  fact  that  what  is  probably  this  species  from 
Mexico,  has  been  retignred  by  I.eVaillant  ami  Horonrt.  under  the  names  of  Di-  plitrs 
trccitlii  sp.  n.,  I).  »<ilmoiile$  (llolbr.),  I),  rariilnlii  (LeSueur)  and  I).  nueceiiMi*  Grd., 
in  Klmles  Biir  les  Poi«w>M  <  Mission  SeiuntiUijuo  a  la  Mexique,  1874.  Letter-press 
descriptions  have  not  yet  appeared. 
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Bodianus  aehignn  Raflnesque,  Am.  Mo.  Mag.  and  Crit.  Rev.,  1817,  II,  120. 
Lepomis  achujan  Gill.  Proc.  Phil.  Ac.  8cl.,  1800.  20. 
Microjderus  achujan  Gill,  Rept.  Comm.  Ag.,  I860,  407. 


Calliurus  pnncJnlatns  Raf.,  Ich.  Oh!.  20. 

Lepomis  trifasciata  Raf.,  lb. 

31. 

Lepomis  fl< xnolaiis  Raf.,  ib. 

31. 

Lepomis  sal monca  Raf.,  ib. 

82. 

Lepomis  notata  Raf.,  ib. 

32. 

Etheostoma  calliura  Raf.,  ib. 

32. 

Ci'c/t/a  fasciata  Le  Sueur,  Journ.  Ac.  Sci.  Phil.,  210,  1822.    Kirtland,  Zool. 

Ohio,  191,  1838. 


Centrarchns  fasciatus  Kirtland,  Bost.  Jonrn.  Nat.  Hist.,  V.  28. 
Dekay,  Fishes  N.  V.,  28,  1842.    Storer,  Syn.  200.  Thompson, 
Hist.  Vt.,  1842.    GUnther,  Cat.  Fishes,  I,  238. 
Grystes  fasciatM  Ag.,  L.  Superior,  295,  1850.    EoflT  Smiths.  Rep., 

1834,  289.    Putnam,  in  Storcr's  Fish  Mass.,  278,  1855. 
Microptems  fasriahts  Cope,  Proc.  Ac.  Sci.  Phil.,  1805,83;  Journ.  Ac. 
Sci.  Phil.,  1809,  210;  Proc.  Am.  Phil.  Soc,  450,  1870. 
Gristes  nigricans  Herbert,  Fish  and  Fishing,  195. 

Grystes  niyrirans  Garlick,  Treat.  Art  Prop.  Fish,  105,  1857.  Norris, 
Am.  Angler's  Book.  103,  1804. 
Cichla  ohitnsis  Le  Suenr,  Journ.  Ac.  Sci.  Phil.,  218,  1822. 
Cichla  minima  Le  Sueur,  Journ.  Ac.  Sci.  Phil.,  220,  1822.    Kirtland,  Rept. 

Zool.  Ohio,  191,  1838. 
Centrarchns  ohsenrus  Dekay,  Fishes  N.  Y.,  30,  1842.    Storer,  Synopsis, 

1840,  40.    GUnther,  Cat.  Fishes,  I,  258,  1859. 
Grystes  salmonoides  GUnther,  Cat.  Fishes,  I,  252,  1859. 

In  the  Etowah,  Oostanaula,  and  Coosa  Rivers,  with  the 
preceding.  The  yellow  and  black  caudal  markings,  so  strik- 
ing in  young  specimens  from  the  Ohio  River,  and  which  sug- 
gested to  Raiincsqiie  the  name  of  Calliurus,  are  not  well 
shown  by  my  specimens.  The  lower  fins  are  unusually  red, 
and  there  is  a  tendency  to  the  formation  of  parallel  lines  of 
dusky  spots  along  the  rows  of  scales.  These  peculiarities 
perhaps  indicate  a  permanent  variety. 

AMBLOPLITES. 

Ambloplites  Rafixksque,  Ich.  Ohi.,  1820,  32.  Type  Lepomis  ichtheloi- 
des  Raf.  =  Bodianus  rttpestris  Raf. 


Digitized  by  Google 


316 


Fishes  of  Upper  Georgia. 


8.    AMBLOPLTTES  RUPF.STRIS. 

Bodianus  rupestris  Raflnesquc,  Amer.  Monthly  Mag.,  1817,  120. 

AmbloplUes  rupestris  Gill,  Proc.  Phil.  Ac.  Sci.,  1800,  20.  CoBe, 
Journ.  Phil.  Ac.  Scl.,  18C9.  217;  Proc.  Amer.  Phil.  Soc,  1870, 
451;  Proc.  Phil.  Ac.  Sci.,  1865,  83.  Jordan,  Ind.  Geol.  Surv., 
1874,  215;  Bull.  Buff.  Soc.  Nat.  Hist.,  187G,  92;  Mau.  Vert., 
231,  1876. 

Icthelis  erythrops  Haf.,  Ich.  Old.,  20,  1820. 
LepOtnU  icthrfoides  Raf.,  Ich.  Old..  32,  1820. 

Amblnplitett  ichthcloidcs  A.uassiz,  AlDcr.  Journ.  Sci.  aud  Arts,  1854, 

299.    Girard,  Pac.  R.  R.  Surv.,  X,  8,  1858. 
Centrarchns  anew  Cuv.  and  Val.,  Poissons,  III.  88.    Dekay,  Fishes  N.  Y., 

27,  1842.    Richardson,  Fauna  Boreall  Americana,  183fi,  HI,  18. 

Kirtlaml,  Bost.  Journ.  Nat.  Hist.,  IV.,  231).    Storer,  Synopsis, 

289,  184G.    Giinther,  Cat.  Fishes,  I,  256,  1858. 
Ambloplites  ccnem  Aiiassiz,  Amer.  Journ.  Sci.  and  Arts,  1854,  299. 

Girard.  Pac.  R.  R.  Ri  p.,  X.  1858.  8. 
Cenlrarchxts  pentacanlhus  Cuv.  and  Val.,  III.,  88.    Dekay,  Fishes  N.  Y., 

1842,  30.    Storer,  Synopsis,  184G,  290. 

This  species  is  moderately  common  in  the  Etowah  and 
Oostanaula,  where  it  is  known  as  Goggle-eyed  Pearch. 

LEPIOPOMUS.* 

• 

"  Lepomus  Raf.,  Anal.  Nature,  1815."  (Agassiz.) 
<Lepomis  RaFINKSQUK,  Journal  de  Physique,  1819.    (Type  Labrtts 
aw  it  us  L.) 
=  Pomotis  Raf.  1.  c.    (Same  type.) 
Icthelis  Raf.,  Ich.  Oh.,  1820,  27.    (Same  type.) 
=  Ichthelis  and  Pomotis  sp.    Later  writers. 

9.    LEPIOPOMUS  PALLIDUS  Gill  and  Jordan. 

Labrus  pallvhis  Mltchill,  Trans.  Lit.  and  Phil.  Soc,  420,  1814. 
Labrus  appendix  Mlt.,  Am.  Monthly  Mag.,  1818,  407  (not  Pomotis  appendix 
of  authors). 

romotis  incisor  Cuv.  and  Val.,  VII.,  4GG.    Dekay,  Fishes,  N.  Y.,  33,  1842. 

Storer,  Synopsis,  '_>;i3,  184G.    Agassiz,  Amer.  Journ.  Sci.  and 

Arts,  1854,  302.    Girard,  Pac.  R.  R.  Surv.,  1858,  24.  Giinther, 

Cat.  Fishes,  I,  2G9,  1859. 
Ichthelis  incisor  Ilolbrook,  Ich.  S.  C,  18C0,  12.    Putnam,  Bull,  M. 

C.  Z.,  18(13,  G.    Jordan,  Man.  Vert.,  1876,  235  and  317. 
Lepomis  incisor  Gill,  Amer.  Journ.  Sci.  and  Arts,  18G4,  93.  Cope, 

Proc.  Phil.  Ac.  Sci.,  18G5,  83. 


*  I  have  seen  flt  to  restore  the  correct  orthography  of  thia  much  abused  name. 
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Ltpomis  megalotis  Cope,  Joum.  Phil.  Ac.  Scl.,  1860,  220;  Proc.  Am.  Phil. 

Soc,  1870,  452  (not  Ichthelis  tMgalotit  Uaf.). 
?  Lepomis  anleriacus  Cope,  Jour.  Phil.  Ac.  Sci.,  18C9,  222;  Proc.  Am.  Phil. 

Soc,  1870,  453. 

?  LepomU  pnrpurascens  Cope,  Proc.  Am.  Phil.  Soc,  1870,  453. 
Ichthtlis  maeroehira  Jordan,  Ind.  Qeol.  Surv.,  1874,  215  (not  of  Iiuf.). 

This  abundant  species  is  known  to  the  Etowah  fisherman 
as  the  Spotted  Pcarch,  or  simply  Pearch.  My  specimens 
are  all  young,  and  are  precisely  like  young  specimens  of  the 
same  species  from  the  Ohio. 

10.    LEPIOPOMUS  OBSCURUS. 

Pomntis  ohsrurus  Agassiz,  Amer.  Joum.  Sc.  and  Arts,  1854,  302. 
Ichtlulis  incisor  var.  obscurus  Jordan,  Man.  Vert.,  1870,  230. 

This  species  is  most  nearly  related  to  L.  pallidus,  but  it  is 
certainly  distinct.  It  is  known  to  the  fisherman  of  the  Eto- 
wah as  the  "Brim"  (Bream),  and  according  to  some  of  them 
it  is  the  only  species  to  which  that  name  can  properly  be 
applied.  This  species  hides  under  rocks  and  bushes  in  deep 
holes  in  the  smaller  streams,  and  cannot  easily  be  taken  with 
the  seine.  We  procured  four  or  five  large  specimens,  which 
showed  when  fresh  the  following  characters.  As  in  C/tceno- 
brytlus  melanops  (Grd.),  the  coppery  colors  become  black 
in  spirits. 

Dark-green  above,  shoulders  and  front  of  back  with  distinct  grcenish- 
black  spots;  sides  with  wide  dark-green  bars,  much  as  in  young  specimens 
of  incisor;  thorax  bright  dark  coppery  red,  spotted  with  blackish,  some- 
times with  orange;  sides  of  body  below  mixed  blackish  and  pale  carmine; 
face,  lower  jaw,  and  lower  part  of  sides  of  head,  a  peculiar  bright  leaden 
blue,  mixed  with  some  reddish,— a  very  distinctive  feature,  as  .shown  by 
Prof  Agassiz.  Cheeks  orange  and  lead-blue,  without  distinct  stripes; 
opercular  spot  rather  large,  all  black,  much  as  in  L.  incisor;  dorsal  and 
caudal  fins  blue-green  ;  anal  slid  darker  and  bluer.  A  dark  blackish-green 
spot  on  last  rays  of  dorsal  ami  anal,  as  in  L.  incisor.  In  this  species,  as 
in  other  brightly  colored  Percoids,  the  colors  become  suddenly  dull  and 
pale  in  deuth. 
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Eye  large,  the  Iris  black.  Depth  of  body  about  half  length,  without 
caudal;  length  of  head  somewhat  less.  Pectoral  fins  very  long  and 
pointed,  reaching  beyond  anal. 

Spines  shorter  than  in  L.  incisor.  Profile  much  steeper  than  In  speci- 
mens of  incisor  of  the  same  size.  $ 

Large  adult  specimens  are  said  by  the  fishermen  to  he 
thick,  round,  and  almost  black  in  color. 

Habitat.  Small  tributaries  of  the  Etowah  and  Oostanaula 
about  Home,  Ga.,  particularly  Dry  Creek  and  Silver  Creek. 

XENOTIS. 

Xenotis  Jordan,  Proc.  Phil.  Ac.  Sci.  1877  (Type  Pomotia  fallax B.&G.). 

11.   XENOTIS  SANGUINOLENTUS. 
Pomotis  sanguinolentus  Agasslz,  Amcr.  Jour.  Sc.  Arts,  1854,  301. 

This  handsome  species  abounds  in  all  the  tributaries  of 
the  Etowah,  Oostanaula,  and  Coosa.  It  is  known  to  the 
fishermen  as  Sun  Pearch. 

12.    XENOTIS  INSCRIPTUS. 

Pomotis  inscriptus  Agassi/,  1.  c.  302. 

Ichthelis  inscriptus  Jordan,  Man.  Vert.,  187G,  237. 

A  single  sp?cimen  of  this  handsome  species  is  in  my  col- 
lection from  the  Etowah.  It  was  not  noticed  at  the  time  of 
capture. 

BCUBNIDjB. 
HAPLOIDONOTUS. 

=  Aplodinotus  Rafixksqce,  Journal  de  Physique,  418,  1819.  (Type 
A.  grunniens  Raf.) 

=  Amblodon  Rafinhsquk,  Ich.  Ohi.,  1820,24.    (Type  A.  grunniens.) 

<Corvina  "Cuvikr,  Regno  Animal,  1829."   (Type  C.  nigra  Cuv.) 

=  Haploidonotus  Gill,  Proc.  Phil.  Ac.  Sc.,  104,  1861.  (Type  A.  grun- 
niens  Raf.) 
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18.    II  APLOIDONOTUS  GRUNNIENS. 

Aplodinotus  grunniens  Raflncsquc,  Journal  de  Physique,  1819,  418. 

Amblodon  grunniens  Raf.,  Ich.  Oh.  1^20,  24.    Agassis,  Amer.  Jour. 

Sc.  &  Arts,  1854,  307.    Glrard,  Pac.  R  R.  Survey,  1858,  90. 
Ilaploidonotus  grunniens  Gill,  Proc.  Phil.  Ac.  Sc.,  1801,  104,  and 
in  other  papers.  Jordan,  Ind.  Geol.  Surv.,  1874,  21G ;  Bull.  Buff. 
Soc.  Nat.  Hist  ,  1876,  92  ;  Manual  Vert.,  241,  and  of  late  Amer- 
ican writers  generally. 
Sciccna  oscula  LeSueur,  Jour.  Phil.  Ac.  Sc.,  1822,  254.    Kirtland,  Rep't 
Zool.  Ohio,  1838,  108  and  192. 
Cortina  oscula  Curie r  and  Val.  Poissons,  V,  1830.  98.  Rich.  F.  B.  A. 
1836,  G8.    Kirtland,  Bost.  Journ.  Nat.  Hist.,  1840.  Ill,  350. 
Dekay,  Fishes  N.  Y.,  1842,  73.    Storer,  Synopsis,  1840,  219. 
Gtinther,  Cat.  Fishes,  II,  297,  18G0,  and  of  various  compilers. 
Scicena  grisea  LeSueur,  Jour.  Phil.  Ac.  Sc.,  18J2,  254. 
Cortina  grisca  Dekay,  Fishes  N.  Y.,  1842,  76. 

b.  var.  ?  lineatus. 

Amblodon  lineatus  Agassiz,  Amer.  Jour.   Sci.  and  Arts,   1854,  807. 
(Osage  River.) 

Ilaploidonotus  lineatus  Gill,  Proc.  Phil.  Ac.  Sc.,  1861,  105.  Jordan, 
Alan.  Vert.,  1876,  242. 

c.  var.?  concinnua. 

Amblodon  concinnus  Ag.    Am.  Journ.  Sc.  Arts,  1854,  307.    (Tenn.  R.) 

JUaploidonotus  concinnus  Gill,  Proc.  Phil.  Ac.  Sc.,  1801,  104.  Jor- 
dan, Man.  Vert,,  212. 

d.  var?  neglectus. 

Amblodon  neglectus  Girard,  Mex.  Bound.  Surv.  12,  1859.   (Rio  Grande). 
Ilaploidonotus  neghctus  Gill,  Proc.  Phil.  Ac.  Sc.,  1861,  105. 

The  "Drum"  is  abundant  in  the  river-channels  of  the 
Etowah  and  Oostanaula,  but  I  was  unable  to  seeure  .speci- 
mens. Young  specimens  from  the  French  Broad  and  Cum- 
berland Rivers  in  Tennessee,  show  the  lines  of  black  dots 
ascribed  to  lineatus  and  neglectus,  but  do  not  otherwise  differ 
appreciably  from  grunniens.  In  view  of  this  fact,  and  as 
Prof.  Agassiz's  comparative  diagnoses  show  no  tangible  spe- 
cific characters,  I  deem  it  best  to  refer  all  our  Haploidonoti 
to  one  species,  until  real  differences  are  shown. 
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COTTIDiE. 

POTAMOCOTTUS. 

<CottU8  (Artkdi)  "LIXXJEOS,  Syst.  Nat.,  1748."  ("Type  C.  gobio." 
Europe.) 

<  CottUS  Girard.    Monograph  N.  Am.  Freshwater  Cottoids,  1851. 

=  Potamocottus  Gill.  Proc.  Boston  Soc.  Nat.  Hist.,  18C1,  41. 
(Type  P.  carolhue.) 

=  Pegedichthys  Jordan.  Man.  Vert.,  1876,  244.  (Type  P.  ictalurops, 
not  of  Haf.) 

14.    POTAMOCOTTUS  ZOIMIERUS.    Bp.  nov. 

* 

A  species  of  this  genus  occurs  in  great  abundance  in  trib- 
utaries of  the  Etowah  and  Oostanaula,  particularly  in  Love- 
joy,  Rocky,  and  Silver  Creeks. 

Of  the  hundred  or  more  specimens  secured,  none  appear 
to  be  mature,  and  but  three  of  them  have  reached  a  length  of 
three  inches.  From  these  three  large  specimens  the  present 
description  is  drawn. 

For  the  purpose  of  comparison  with  Girard's  descriptions 
I  have  here  followed  the  order  of  his  account  of  C.  meridion- 
al/*, a  species  probably  as  closely  related  to  P.  zopherus  as 
any  mentioned  in  Girard's  Monograph.  Its  nearest  relations, 
however,  seem  to  be  with  P.  carolince.  If  P.  zopherus, 
meridhnalis,  Carolina,  and  alvordii  should  prove  ultimately  to 
be  varieties  of  one  species,  I  shall  not  be  surprised,  although 
I  have  at  present  no  evidence  that  such  is  the  case. 

Body  rather  slender,  the  greatest  depth  T>5  in  total  length,  or  4?  without 
caudal.  Body  not  greatly  tapering,  the  least  depth  about  one- fourteenth 
of  the  total  length.  The  greatest  thickness  of  the  body  is  a  trllle  more 
than  the  greatest  depth. 

The  head  is  just  one-third  of  the  length  without  the  caudal  fin,  or  more 
than  one- fourth,  that  flu  included.  Its  width  Is  about  equal  to  the  length 
of  its  upper  surface. 

The  eyes  are  large  and  close  together;  their  form  is  circular,  and  their 
diameter  is  oue-fourlh  the  length  of  the  head.    The  iuterorbiud  space  is 
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very  narrow,  scarcely  more  than  half  the  width  of  the  eye.  The  mouth 
is  moderately  large,  and  there  arc  teeth  on  (be  palatines. 

The  preopercular  spine  Is  very  large,  hooked  upwards  and  backwards; 
anil  below  it  are  two  other  smaller  ones,  the  lower  minute. 

The  lirst  dorsal  commences  behind  the  insertion  of  the  vcntrals.  It  is 
quite  high,  and  its  upper  edge  is  quite  convex.  It  is  but  little  lower  than 
the  second  dorsal.  There  are  seven  rays,  the  second,  third,  and  fourth 
being  the  highest.  The  second  ilorsal  is  contiguous,  and  the  two  are 
connected  by  membrane.  It  is  composed  of  seventeen  rays.  The  caudal 
11  u  is  considerably  shorter  than  the  head.  In  all  the  tins  the  tips  of  the 
rays  project  beyond  the  membrane.  This  Is  especially  true  of  the  pecto- 
rals. The  vcntrals  are  Immediately  beneath  the  pectorals,  and  consist  of 
oue  spine  and  four  soft  rays. 

The  pectorals  are  rather  large,  reaching  to  the  anal,  and  about  to  the 
flfih  ray  or  the  second  dorsal.  Their  base  of  insertion  is  oblique  and 
somewhat  curved. 

B.  C.    1).  VII-17.    A.  13.    V.  I,  4.    P.  14. 

The  vent  is  much  nearer  to  the  snout  than  to  the  base  of  caudal.  The 
lateral  line  is  high  and  parallel  with  the  back.  It  vanishes  at  the  end  of 
the  anal  tin. 

General  color  very  dark,  almost  black,  with  three  wide  jet-black  cross 
bauds,  and  a  bar  at  the  base  of  the  caudal;  belly  pale;  tins  mottled  and 
barred ;  no  red. 

Habitat.  Small  tributaries  of  the  Etowah  and  Oostanaula, 
abounding  in  shallow  rapids  with  Cn'ortomus  nigricans,  a 
species  the  young  of  which  it  much  resembles  in  color.  It 
is  locally  known  as  "Blob,"  and  "Muffle- Jaw." 

The  most  important  characters  of  P.  zopherus  seem  to  bo 
the  high  first  dorsal,  the  narrow  interorbital  space,  and  the 
black  color.    This  latter  feature  suggested  the  specific  name. 

It  is  well  separated  from  all  of  Dr.  Girard's  species, —  if 
they  truly  are  species.  To  the  present  writer,  his  accounts 
seem  to  be  descriptions  of  individuals  rather  than  of  species; 
but  my  acquaintance  with  these  fishes  is  too  limited  for  mc 
to  express  any  opinion  on  these  matters. 

CYPRINODONTIDiE. 

X  E  N  I  S  M  A  . 

=  Xenisma  Jordan,  Check  List,  Bull.  Buir.  Soc.  Nat.  Hist.,  187G,  142. 
(Type  A",  stdlifcra  Jordan.) 
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The  genera  of  our  Cyprinodonts  are  in  an  extremely  con- 
fused state.  The  following  is  an  attempt  at  an  analysis  of 
their  characters,  as  far  as  they  can  be  ascertained,  from  the 
literature  of  the  subject :  — 

•Intestinal  canal  short,  but  little  convoluted;  bones  of  each  mandib- 
ular}- firmly  united  (carnivorous  species). 
a.     Anal  fin  of  the  male  not  modified  iuto  an  introraittent 
organ. 

b.      Teeth  in  a  single  series,  incisor-like,  notched ;  dorsal 

nearly  over  vcntrals ;  form  stout.         .       .  Cypkixodox. 
bb.    Teeth  all  pointed  ;  ventrals  present, 
c.      Teeth  in  a  single  series;  dorsal  in  advance  of  anal. 

d.  Dorsal  and  anal  tins  long  (each  with  more  than  20 

rays)   .  GlRARDIXICIlTHYS. 

dd.    Dorsal  and  anal  fins  short  (each  with  10  to  14 

rays).  Lucaxia. 

cc.    Teetli  in  narrow  bands. 

e.  Dorsal  fin  commencing  in  advance  of  anal. 

/.      Branchiostegals  6  Hydkakgyra. 

ff.    Branchiostegals  ff   Fuxpclos. 

ec.     Dorsal  fin  commencing  directly  over  anal ;  both  fins 

large;  branchiostegals  4 ;  coloration  peculiar.  Xkxisma. 
cee.   Dorsal  fin  commencing  behind  origin  of  anal;  bran- 
chiostegals 5. 

(j.      Body  small,  short  and  thick,  with  broad  head; 

(subgenus?).  MicuisTirs. 

Body  elongate,  slender,  with  narrow  head.  Zyooxkctes. 
aa.    Anal  fin  of  the  male  modified  into  a  peculiar,  sword- 
sliaped,  Intromit  tent  organ;  teeth  pointed;  dorsal  fin 

short,  behind  anal  Gamihsia. 

•♦Intestinal  canal  elongated,  with  numerous  convolutions;  bones  of 
each  mandibular}*  not  united,  the  dentary  being  movable;  sexes 
differentiated ;  limnophagous. 
h.      Teetli  pointed,  in  bands:  dorsal  in  advance  of  anal, 

greatly  developed  in  $  (of  more  than  12  rays).  Molukxesla. 
hh.    Teeth  pointed,  in  a  single  series;  dorsal  behind  anal, 

small  (less  than  12  rays)  Giuakdixus. 

hhh.  Teeth  unknown ;  dorsal  in  advance  of  anal,  small  (less 

than  12  rays)  Adixia. 

15.   XENISMA  STELLIFKRA.    Sp.  uov. 
Xenisma  stellifera  Jordan  and  Copeland,  Check  List  (name  only). 

This  species  —  the  type  of  the  group  called  Xenisma  — 
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may  be  compared  with  the  other  known  species,  Xenisma 
catenataS  as  follows:  — 

Common  characters.  Dorsal  and  anal  lone:,  similar,  and  placed  directly 
opposite  each  other.  Branehiostegals  4.  Ventrals  with  G  rays;  intestinal 
canal  short ;  teeth  poiuted,  in  bands.  Males  with  orange  spots,  females 
marked  with  short  olive-brown  lines. 

a.  D.  13;  A.  13;  lat.  1.  53;  dorsal  and  anal  greatly  elevated 
in  $ ,  the  longest  ray  of  the  dorsal  reaching  caudal  when 
laid  back,  its  height  equal  to  the  depth  of  the  body ; 
orange  spots  irregularly  placed,  never  forming  continu- 
ous rows.  Length  3  to  4  inches.  Habitat.  Head  waters 
of  the  Alabama  Hiver  stkllifera. 

aa.  D.  13  or  14;  A.  15;  lat.  1.  47;  dorsal  and  anal  much  less 
elevated  even  in  <J ,  falling  far  short  of  caudal  when  laid 
back;  the  orange  (or  brown)  spots,  one  on  each  scale, 
forming  regular  lines  aloug  the  sides.  Length,  4  to  6 
inches.  Habitat.   Head  waters  of  Tennessee  River,  catenata. 

My  specimens  of  JV.  stellifera  show  the  following  charac- 
ters :  — 

Head  31  to  4  in  length,  flattened  and  broadened  above  in  the  usual 
Fundulus  fashion  :  eye  large,  about  4  In  head.  Hody  rather  long;  depth 
about  5  in  length;  scales  closely  imbricated,  much  deeper  than  long,  as 
in  Luxilus,  their  edges  punctate  with  black,  52  or  63  transverse  rows  of 
scales. 

Dorsal  beginning  directly  over  anal,  its  last  rays  in  males  highly  ele- 
vated, reaching  base  of  cnudal,  their  height  equal  to  depth  of  body;  anal 
similar,  more  elevated  in  front,  and  less  so  behind,  the  last  rays  falling 
just  short  of  caudal.  In  female  specimens,  these  fins  are  less  elevated, 
but  still  very  high.  Pectorals  reachiug  beyond  base  of  vcntrals,  the  lat- 
ter reaching  anal  in      but  falling  just  short  in 

D.  13  (rarely  12);  A.  13,  rarely  12;  V.  6;  B.  4. 

Colors  brilliant;  general  color  a  bright  pale  greenish  or  livid  blue, 
bluish  silvery  below  with  a  golden  lustre  forwards.  Body,  cheeks,  etc., 
in  £  with  large,  bright,  dark  orange  spots,  irregularly  placed,  not  follow- 
ing the  rows  of  scales,  and  not  always  on  the  middle  of  the  scales.  These 


•The  synonymy  of  this  species  Is  as  follows:  — 

Partita  c  itenatu  Storer.  Synopsis,  430. 

llyilrnrgyra  catenata  AgSMiz,  Atner.  Jour.  Sc.  and  Arts,  1S51,  353. 
Fumhilu*  cutmutu*  GUnlher,  C«t.  Fishes,  VI,  322.  Cope,  Jour.  Ac.  Sci.  Phil., 
law,  238. 

Zygonectcs  catenatus  Jordan,  Man.  Vert.,  187ft,  252. 
XtnUma  catcnata  Jordan  and  Copeland,  Check  List. 

June,  1876.  25  Ann.  Lyc  Nat.  Hist.,  Vol.  xi. 
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spots  are  not  uniform  in  size ;  some  are  as  large  as  a  pin's  head.  Females 
with  oblong  horizontal  line-like  spots  of  olive  brown,  more  numerous 
and  smaller,  and  forming  streaks  to  some  extent.  Fius  (in  $)  all  pale 
orange,  with  many  spots  of  brilliant  dark  orange;  caudal  faintly  barred 
with  orauge.    Fins  iu      plain  olivaceous. 

A  large  pale  yellow  blotch  on  the  back  In  front  of  the  dorsal  fln,  very 
distinct  in  life,  so  that  the  fish  may  be  recognized  iu  the  water  as  far  as 
it  can  be  seen,  fading  in  alcohol;  a  pale  blue  blotch  from  eye  to  mouth  and 
a  greenish  one  below  it.    Length  3  to  4  inches. 

Habitat.  Very  abundant  in  many  tributaries  of  the 
Etowah,  Oostanaula,  and  Coosa  rivers,  preferring  the  clear, 
cold  water  of  the  "spring  branches."  Most  specimens  from 
Silver,  Lavender,  and  Rocky  creeks.  We  were  unable  to 
hear  any  vernacular  name  for  it.  Its  congener,  catenata,  is 
known  as  the  Stud-tish  or  Studdy-Pearch.  This  species  is 
probably  the  most  beautiful  in  life  of  all  our  Cyprinodout 
tishes. 

ESOCIDJE. 

E  S  O  X  Linnneus. 

10.    ESOX  RETICULATUS  Le  Sueur. 

Esox  Indus  Mitchill,  "Trans.  Lit.  and  Phil.  Soc,  I,  410"  (not  of  Lln- 
nanis). 

Esox  reticulata  Le  Sueur,  "Jour.  Phil.  Ac.  Sc.,  1818,  414."  Storer,  "Kept. 

Fish  Mass.,  97;"  Syuopsis,  1846,  437;  Fishes  Mass.,  1855,  311. 
Dekay,  Fishes  N.  Y.,  1842,  223.  Thompson,  Hist.  Vermont, 
1842,  138.  Ayres,  Bost.  Journ.  Nat.  Hist.,  IV,  269.  ?Kirtland, 
Bost.  Journ.  Nat.  Hist.,  IV,  233  (probably  salmoneus).  Cuv.  and 
Val.,  XVIII,  327.  Cope,  Proc.  Phil.  Ac.  Sc.,  1865,  79;  Cyp. 
Penn.  (Trans.  Am.  Phil.  Soc),  1866,  408.  Guuther,  Cat.  Fishes, 
VI,  229. 

PicortUtU  reticulatus  Jordan,  Man.  Vert.  255. 
fEsox  trideremlineatus  "Mitchill,  Mirror,  1825,  361." 

?  Esox  tridecemrudiatus  Dekay,  Fishes  N.  Y.,  1842,  225. 

b.  var.  afflnis. 

fEsox  phaleratus  Say,  LeSueur.,  Journ.  Phil.  Ac.  Sc.  1,  416.  Dekay, 

Fishes  N.  Y.,  226.    Storer,  Synopsis,  437. 
Esox  afflnis  Holbrook,  Ich.  S.  C,  1860,  198.    Gill,  Am.  Journ.  Sc.  Arts, 

1864,  94.    Cope,  Proc.  Phil.  Ac.  Sc.,  1870,  457. 
Picorellus  affinis  Jordan,  Man.  Vert.,  1876,  255 
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This  species  is  very  abundant  in  Dyke's  Pond  and  other 
mill-ponds  tributary  to  the  Etowah  River,  where  it  is  known 
as  Jack. 

I  recognize  E.  affinis  as  a  variety  even,  solely  on  the  author- 
ity of  Holbrook  and  Cope.  Careful  comparison  of  specimens 
of  " reliculatus"  from  the  Delaware  and  Housatonic  rivers, 
with  "affinis"  from  the  Etowah  and  Ocmulgee,  fails  to 
show  any  permanent  difference  whatever.  The  alleged 
greater  number  of  dorsal  and  anal  rays  in  the  northern  lish 
is  due  simplv  to  Storer's  haviu£  counted  the  rudimentary 
raj's  or  "stubs,"  while  Holbrook  counted  only  the  developed 
ones.  It  is  the  difference  between  "  D.  17"  and  "D.  II, 
15."  There  is  no  obvious  difference  in  dentition.  The  col- 
oration varies  somewhat,  but  my  brightest  colored  specimens 
are  from  the  clear  tributaries  of  the  Etowah,  and  the  dullest 
from  the  muddy  Ocmulgee. 

CYPRINIDJE. 

CAMPOSTOMA. 

Camp08toma  Agassiz,  Araer.  Journal  Sci.  and  Arts,  1855,  219.  (Type 
Butilu8  anomalus  Raf.) 

17.  CAMPOSTOMA  ANOMALUM. 

var.  anomalum  (Teeth  0,  4-4,  0). 

fButilus  anomalus  Raflnesque,  Ich.  Oh.,  1820,  52. 

Campostoma  anomalum  Agassiz,  Am.  Journ.  Scl.  and  Arts,  1855,  218 

(part).    Putnam,  Bull.  M.  C.  Z.,  1663,  8.   Jordan,  Man.  Vert., 

1876,  275 ;  Bull.  Buff.  Soc.  Nat.  Hist.,  94. 
Exoglossum  lesueurianum  "Kirtland,  Rept.  Zool.  Obi.,  1838,  169,  193," 

(not  of  Raf.). 

Exoglossum  spinicephalum  "Cuv.  and  Val.,  XVII,  489, 1844."  Storer,  Synop- 
sis, 429,  1846. 

Exoglossum  dubium  Kirtland,  Bost.  Journ.  Nat.  Hist.,  V,  272,  1845.  Storer, 

Synopsis,  429,  1846. 
Campostoma  dubium  Cope,  Cyprinida;  of  Penn.,  1866,  395.  Giinther, 

Cat.Flshes.VII,  183,  1868.  Jordan,  Ind.  Geol.  Survey,  1874,  225. 
Chondrostoma  pullum  Agassiz,  Am.  Journ.  Sci.  and  Arts,  1854,  357. 
f  Campostoma  formosulum  Glrard,  Proc.  Phil.  Ac.  Scl.,  1856,  176;  U.  S. 

Mex.  Bound.  Surv.,  1858,  41. 
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fCampostoma  nasutum  Girard,  Proc.  Phil.  Ac.  Sci.,  1856,  176;  U.  S.  and 

Mex.  Bound.  Surv.,  41. 
fCampostoma  hippops  Cope,  Proc.  Phil.  Ac.  Sci.,  1864,  284;  Journ.  Phil. 

Ac.  Sci.,  1869,  235. 
Campostoma  calliptcrtjx  Cope,  Proc.  Phil.  Ac.  Sci.,  1864,  284;  Cyp.  Penn. 

395. 

Campostoma  mormyrus  Cope,  Proc.  Phil.  Ac.  Sci.,  1864,  284 ;  Cyp.  Penn. 

895;  Journ.  Phil.  Ac.  Sci.,  1869,  235. 
Campostoma  yobioninum  Cope,  Proc.  Phil.  Ac.  Sci.,  1864,  284;  Cyp.  Penn., 

395;  Journal  Phil.  Ac.  Sci.,  1869,  235. 

b.  var.  prolixum  (Teeth  1,  4-4,  0). 

Leuciscus  prolixus  Storer,  Proc.  Phil.  Ac.  Sci.,  July,  1845;  Synopsis,  1846, 
417  (Fide  Agawsiz). 
Chondrostoma  prolixum  Agassiz,  Amer.  Journ.  Sci.,  and  Arts,  1854, 

357. 

Campostoma  anomalum  Agassiz,  Amer.  Journ.  Sci.  and  Arts,  1855,  218, 
(part).    Cope,  Jouru.  Phil.  Ac.  Sci.,  1869,  235. 

This  species  is  quite  abundant  in  the  more  sluggish  streams 
tributary  to  the  Etowah  and  Oostanaula.  My  specimens 
from  the  south  are  uniformly  more  slim  than  those  from 
Indiana.  They  have  also  longer  and  narrower  heads,  and 
larger  scales.  Their  coloration,  too,  is  more  uniform.  All 
the  Georgia  specimens  examined  have  the  teeth  1,  4-4,  0,  as 
stated  by  Agassiz  and  Cope,  in  Tennessee  River  specimens. 
Those  from  the  north  have  the  teeth  uniformly  0,  4—4,  0. 

The  southern  form  may  then  be  taken  as  a  variety,  to 
which  Storer's  name,  prolixum,  may  be  applied.  Storer's 
short  and  irrelevant  description  might  refer  to  several  other 
species  as  well  as  to  the  present  one,  but  Prof.  Agassiz  lo- 
cates it  here. 

The  tendencies  of  the  two  varieties  arc  shown  by  the  fol- 
lowing table  of  the  average  of  the  measurements  of  several 
specimens  of  each. 

Head  in  length,  .      .  anomalum  44,.  prolixum  4-J. 

Depth  in  length,  .      .  anomalum  4f.  prolixum  4£. 

Kye  In  head,       .       .  anomalum  44.  prolixum  4. 

Eye  In  interorbital  space,  anomalum  2.  prolixum  14. 

Lateral  line,       .      .  anomalum  55.  prolixum  49. 

Teeth,         .      .      .  anomalum  4-4.  prolixum  1,  4-4,  0. 
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SEMOTILUS. 

=  Semotilus  Rafixesquk,  Ich.  Ohl.,  1820,  49.  (Type  S.  dorsalis  Raf. 
=  Ct/prinu8  corporaiis  Mlt.). 

>Iieuco8omus  Heckkl,  Russeger's  Rcisc,  1843,  1042.  (Type  L.  chry- 
soleucus  Heckel,  =  Leuciscus  argenteus  Storer, — not  Cyp.  chrysoleucus  Mlt.) 

>  Cheilonemu8  Baird,  Storer,  Fishes  Mass.,  1855,  288.  (Type  Leu- 
ciscus pulchellus  Storer,  =  L.  argenteus  Storer). 

18.  SKMOTILUS  CORPORALIS. 

Cyprinus  corporaiis  Mitchill,  Am.  Monthly  Mag.  II,  1817,  289,  and  1818, 
824. 

Leuciscus  corporaiis  Dekay,  Fishes  N.  Y.,  1842,  213. 

Semotilus  corjtoralis  Putnam,  Bull.  M.  C.  Z.,  1863,  8.    lb.  in  Storer's 

Fishes  Mass.,  256.  Cope,  Cyp.  Penn.,  362,  1866 ;  Proc.  Phil.  Ac. 

Sci.,  1865,  85;  Hayden's  Geol.  Surv.  Terr.,  1870,  442,  and  1871, 

472.    Abbott,  Am.  Nat.,  April,  1870,  12.    Jordan,  Ind.  Geol. 

Surv.,  1874,  223;  Bull.  Buff.  Soc.  Nat.  Hist.,  1876, 94  ;  Man.  Vert., 

1876,  278.    Goode,  Bull.  U.  S.  Mus.,  VI,  1876,  64 ;  and  of  various 

late  U.  S.  writers. 
Leucosomus  corporaiis  GUnther,  Cat.  Fishes,  VII,  269. 
Cyprinus  atromaculatns  Mitchill,  Am.  Monthly  Mag.,  II,  324,  1817. 

Leuciscus  atromaculatns  Dekay,  Fishes  N.  Y.,  1842,  210.  Storer, 

Synopsis.  1846,  409. 
Semotilus  atromaculatus  Girard,  Proc.  Phil.  Ac.  Sc.,  1856,  204 ;  Pac. 

R.  R.  Kept.,  1858,  283.    Abbot,  Am.  Nat.,  April,  1870,  13. 
Leucosomus  atromaculatus  Cope,  Proc.  Phil.  Ac,  1861,  523. 
Semotilus  tlorsalis  Raf.,  Ich.  Ohh,  1820,  49.    Kirtland,  Zool.  Ohio,  1838, 

169;  Bost.  Journ.  Nat.  Hist.,  Ill,  1840,  345.  Girard,  Pac.  R.  R. 

Surv.,  283. 
Leuciscus  dorsalis  Storer,  Synopsis,  411. 
Semotilus  cephalus  Raflnesquc,  Ichthyologia  Ohiensis,  1820,  49.  Kirtland, 

Zool.  Ohio,  169 ;  Bost.  Journ.  Nat.  Hist.,  Ill,  345,  1840.  Girard, 

Pac.  R.  R.  Survey,  283,  1858. 
Leuciscus  cephalus  Dekay,  Fishes  of  N.  Y.,  214,  1842.  Storer, 

Synopsis,  409. 
Leuciscus  iris  "Cuv.  and  Val.,  XVII,  255,  1844." 

f  Leuciscus  rotengulus  "Cuv.  aud  Val.,  XVII,  318."   Storer,  Synopsis, 
416. 

leuciscus  storeri  Cuv.  and  Val.,  "XVII,  319." 

Leuciscus  pulchelloides  Ayres,  Proc.  Bost.  Soc.  Nat.  Hist.,  Ill,  157. 
Leucosomus  inrrassatus  Girard,  Proc.  Phil.  Ac.  Sc.,  1856,  190;  Pac.  R.  R. 

Surv.,  1858,  252. 
Semotilus  macrocephalus  Girard,  Proc.  Phil.  Ac,  1856,  201. 

Leucosomus  macrocephalus  Girard,  Pac.  R.  R.  Surv.,  252. 
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Sevxotilus  speciosus  Glrard,  Proc.  Phil.  Ac.  Sc.,  1856,  204;  Pac.  R.  R. 

Surv.,  1858,  283. 
Semotilus  hammondi  Abbott,  Proc.  Phil.  Ac.  Sc.,  1860,  474. 

b.  var.?  pallidus. 

Leucosomus  pallidus  Glrard,  Proc.  Phil.  Ac.  Sc.,  1856,  190;  Pac.  R.  R. 
Surv.,  251. 
Semotilus  pallidus  Cope,  Cyp.  Penn.,  863. 
Semotilus  corjwralis  var.  pallidus  Jordan,  Man.  Vert.,  1876,  279. 

This  familiar  species  is  abundant  in  the  basin  of  the  Eto- 
wah and  Oostanaula.  As  elsewhere,  it  prefers  clear  waters, 
and  it  is  most  abundant  in  small  brooks.  It  is  known  as 
Creek  Chub  or  Roach. 

NOCOMIS. 

>Nocomis  Girard,  Proc.  Phil.  Ac.  Sci.,  1856,  190.  (Type  .V.  nebras- 
censis  Grd.) 

> Ceratichthys  "Baird,  1853."  Girard,  Proc.  Phil.  Ac.  Sc.,  1856, 
212.    (Type  Semotilus  bvjutlalus  Kirtland.) 

>Hybopsis  Girard,  1.  c.  211  (not  of  Agassiz,  1854). 

>Erinemus  Jordan,  Man.  Vert.,  279,  1876  (subgenus).  (Type  C. 
hyalinus  Cope.) 

19.   NOCOMIS  AMBLOPS. 

a.  var.  amblops. 

ButQlU  amblops  Raflnesque,  Ich.  Oh.,  1820,  51. 

f  Ceratichthys  amblops  Girard,  Proc.  Phil.  Ac.  Sc.,  1856,  213.  Cope, 
MSS.,  1870. 

b.  var.  winchelli. 

fGobio  vernal  is  Girard,  Proc.  Phil.  Ac.  Sci.,  1856,  188;  Pac.  R.  R.  Surv., 
1858,  249. 

IlybopsU  winchelli  Girard,  Proc.  Phil.  Ac.  Sc.,  1856,  211 ;  Pac.  R.  R.  Surv., 

1858,  255. 

Ceratichthys  hyalinus  Cope,  Jour.  Ac.  Sc.  Phil.,  1869,  236.    Gunther,  Cat. 

Fishes,  VII,  179.  Jordan,  Ind.  Geol.  Surv.,  1874,  223;  Man. 
Vert.,  279. 

c.  var.  rubrifrons. 

Xocomis  amblops  var.  rubrifrons  Jordan,  MSS.  (Ocraulgee  R.) 

I  adopt  Rafinesque's  name  amblops,  for  this  abundant  and 
widely  diffused  species,  for  the  following  reasons  : 
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1.  The  reference  of  Girard's  Ilybopsis  winchelli  to  this 
species  rentiers  necessary  the  substitution  of  an  older  appel- 
lation for  the  well-chosen  name  hyalinus. 

2.  Rafinesque's  short  description  of  his  Rutilus  amblops 
from  the  falls  of  the  Ohio  (where  this  species  abounds)  may 
apply  to  the  hyalinus  (but  might  apply  to  two  or  three  other 
fishes,  but  not  as  well). 

3.  Girard  identifies  Rutilus  amblops  as  a  species  of  Cera- 
tichthys,  and  catalogues  it  as  such.  He  gives  no  descrip- 
tion; but  as  Rafinesque's  account  would  apply  to  ueither  of 
the  two  other  species  in  that  region  (iV.  biguttatus,  N.  dis- 
similis),  Girard  probably  intended  the  name  C.  amblops 
for  the  species  since  called  O.  hyalinus  by  Prof.  Cope  ;  and 
we  should  accept  Girard's  identification  as  correct,  until  it  is 
proved  to  be  positively  erroneous. 

4.  Where  the  adoption  of  a  specific  or  generic  name  is  to 
any  extent  a  matter  of  choice,  in  the  opinion  of  the  present 
writer,  preference  should  always  be  given  to  a  descriptive 
name  over  a  personal  one. 

Comparison  of  specimens  from  the  Ohio,  French  Broad, 
Clinch,  Etowah,  Ocmulgee,  and  other  rivers,  shows  several 
differences,  but  none  which  are  in  my  opinion  sufficiently 
constant  or  decided  to  be  deemed  of  specific  value. 

Three  varieties  may  probably  be  recognized,  as  follows  : — 

Head  broadest;  eye  largest,  3  In  head,  Us  length  greater  than 
the  width  of  the  broad  interorbital  space;  snout  blunt, 
probably  never  tuberculate,  mouth  largest,  the  lower 
jaw  being  rather  short;  barbels  long;  color  variable, 
usually  hyaline,  with  a  black  lateral  shade;  size  probably 
largest ;  depth  5  in  length ;  teeth  1 ,  4-4,  1.  Habitat.  Ohio 
Valley  amblops. 

Head  narrower:  eye  large,  3  in  head,  much  wider  than  the 
rather  narrower  interorbital  space;  snout  blunti.sh,  less 
so  than  in  the  preceding;  not  noticed  as  tuberculate; 
barbels  shortest,  decidedly  shorter  than  in  the  preced- 
ing; colors  rather  dark,  the  dark  lateral  stripe  passing 
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around  the  nose;  depth  5  In  length;  teeth  1,  4-4,  1. 
Habitat.  Etowah  River,  Black  Warrior  River  (water 
basiu  of  Alabama  River),  Tennessee  River.        .  wixcuf.lu. 

Head  narrowest ;  eye  moderate,  3$  in  head,  less  than  the  inter- 
orbital  space,  which  is  narrow  and  lonjr,  the  snout  pro- 
jecting considerably;  mouth  smallest,  lower  jaw  rather 
more  lengthened;  barbels  quite  long;  face  rosy  in  sum- 
mer males,  and  the  snout  provided  with  small  tubercles; 
body  stoutest,  depth  44  in  length ;  color  quite  pale,  with 
a  leaden  band  aloug  the  sides,  teeth  1,  4-4,  0.  Habitat. 
Ocmulgee  River  ruiiiukrons.* 

The  variety  winchelU  is  abundant  in  all  tributaries  of  the 
Etowah,  Coosa,  and  Oostanaula,  where  it  shares  with  other 
small  minnows  the  name  of  Roach.  Girard's  original  speci- 
mens were  from  the  Black  Warrior.  His  description  applies 
perfectly  to  my  specimens.  The  reference  of  the  species  to 
Hybopsis  arose  from  a  misunderstanding  of  the  characters 
of  that  genus.  Prof.  Cope  identifies  my  specimens  of  jV". 
winchelli  with  his  C.  hyalinus,  and  considers  the  northern 
form  (K.  amblops)  as  specifically  distinct. f  C.  hypsinotus 
Cope,  and  C.  labrosus  Cope,  are  undoubtedly  good  species. 
The  latter,  from  the  backward  position  of  the  dorsal,  is 
probably  to  bo  referred  to  Apocope. 


*  Xocomi*  ruhrifron$  sp.  nov. 

Head  rather  long  ami  comparatively  narrow  and  pointed,  the  snout  unusually  pro- 
jecting. Head  4  in  length;  eye  moderate,  3)  to  :i{  in  head.  If--  than  the  tntcrorbital 
space.  Depth  41  in  length.  Barbel*  quite  long  and  diHtinct.  Scales  Urge,  dotted 
above,  3U  in  the  course  of  the  lateral  line,  13  in  front  of  the  dorsal.  Fins  moderate,  the 
first  rays  of  the  dorsal  ytnertiUy  twice  the  height  of  the  hist. 

D.,  1,8.   A..  I,  7. 

General  color  pale  olivaceous;  sides  with  a  plumbeous  band,  sometimes  dark  and 
passing  through  the  eyes,  more  usually  pale.  Snout  in  many  specimens  of  a  pale  pink 
or  reddish  color,  thickly  covered  with  very  minute,  dustdike  tubercles;  teeth  in  6 
specimens  (all  examined)  1,  4-1,  0. 

Length.  3  inches. 

Habitat.   South  fork  of  Ocmulgee  River,  at  Flat  Rock,  Dekalb  Co.,  Ga. 

f  Since  the  above  was  in  type,  rpnewed  examination  hap  convinced  me  that  Prof. 
Cope's  view  is  the  correct  oue,  and  that  amblop*,  winchelli,  and  rubrifront  are  to  be  con- 
sidered as  distinct  species. 
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RHINICHTHYS. 

Argyreus  Hkckrl,  Russcgcr's  Reisen,  1843,  1,  1040  (or  "Fische 
Syriens,  1843,  50").    (Type  Cyprinus  atronasus  Mit. ;  name  preoccupied.) 

Rhinichthys  Agassiz,  Lake  Superior,  1850,  353.  (Type  Cyprinus 
atronasus  Mlt.) 

20.    RHINICHTHYS  OBTUSUS. 

JRkinichthys  obtusus  Agassiz,  Amer.  Jour.  Sc.  and  Arts,  1854,  357.  Jor- 
dan, Mau.  Vert.,  187G,  280. 
Argyreus  obtusus  Glrard,  Proc.  Phil.  Ac.  Sc..  1856,  185. 

Rhinichthys  obtusus  GUnther,  Cat.  Fishes,  VII,  18C8,  190. 

Rhinichthys  lunatus  Cope,  Proc  Phil.  Ac.  Sc.,  18G4,  278;  Journ.  Phil  Ac. 

Sc.,  1869,  228.  Jordan,  Ind.  Geol.  Survey,  1874,  223;  Man. 
Vert.,  281. 

Argyreus  lunatus  Cope,  Proc.  Am.  Phil.  Soc,  1870. 

Georgia  specimens  of  this  species  arc  shorter,  and  darker 
than  typical  lunatus,  and  they  have  the  lateral  band  quite  faint. 
All  have  a  dusky  blotch  in  the  middle  of  the  base  of  the 
dorsal ;  and  some  specimens  (males)  in  all  cases  have  traces 
of  a  rosy  lateral  band.  These  also  have  the  pectoral  some- 
what enlarged. 

The  following  table  shows  the  measurements  of  a  number 
of  specimens  of  Rhinichthys  from  different  regions  : 
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Specimens  identical  with  R.  obtusus  Ag.  are  abundant  in 
the  small  clear  brooks  which  flow  from  the  springs  in  the 
hill  country,  known  locally  as  Spring  Branches.  Most  of 
my  specimens  were  taken  in  Mobley's  "  Spring  Branch," 
which  flows  into  Silver  Creek,  near  Rome,  Ga.  The  species 
is  known  locally  as  Rock  Fish. 

PHENACOBIUS. 

Phenacobius  Cope.   Proc.  Phil.  Ac.  Sc.,  1867,  96. 
Sarcidium  Copk.   Hayden's  OeoL  Survey,  1870,  p.  440. 

21.    PUENACOBIUS  CATOSTOMUS  sp.  nov. 

Form  rather  slender,  scarcely  compressed  and  nearly  terete,  much  as  in 
Catostomus  teres,  which  species  it  resembles  in  color. 

Back  nearly  straight,  hardly  elevated  at  all;  caudal  peduncle  rather 
stout.    Depth  6  in  length  of  body,  without  caudal. 

Head  large,  4|  in  length  of  body,  bluntly  rounded,  convex  above,  the 
vertex  nearly  plane ;  cheeks  much  swollen ;  snout  blunt  and  heavy ;  mouth 
small,  inferior,  its  structure  as  described  by  Cope  under  P.  uranops ;  a 
small  groove  between  premaxlllary  aud  nasal  bones.  Preorbital  boue 
oblong. 

Eyes  large  and  prominent,  1}  in  length  of  muzzle,  3|  in  head,  wider 
than  the  intcrorbital  space ;  eyes  high  up,  the  orbits  rising  above  the  level 
of  the  top  of  the  head. 

Scales  quite  small,  longer  than  deep,  thin  and  rather  loosely  imbricated, 
about  equal  over  the  body;  about  60  (58  to  62)  in  the  lateral  Hue,  which  is 
nearly  straight. 

Fins  rather  small.  Dorsal  very  slightly  in  advance  of  ventrals,  slightly 
nearer  snout  than  base  of  caudal.  Pectorals  not  reaching  ventrals.  Ven- 
trals reaching  vent,  which  is  an  unusual  distance  in  advance  of  anal. 

Pharyngeal  bones  rather  small,  the  teeth  slender,  pretty  strongly  hooked, 
4-4.  Peritoneum  white,  intestinal  canal  shorter  than  body;  air  bladder 
quite  small. 

Color  pale  olivaceous,  white  below,  a  silvery  lateral  streak  underlaid  by 
blackish,  which  appears  as  a  vague  dusky  blotch  at  base  of  caudal ;  head 
nearly  black  above ;  cheeks  bright  silvery ;  dorsal  scales  dusted  with  flue 
black  points;  flns  unlcolor;  a  yellowish  vertebral  Hue. 

D.,  I,  8.    A.,  I,  7.    Lat.  1.  60. 

Jlabitat,  This  species  is  abundant  in  Silver  Creek,  Floyd 
Co.,  Ga.,  just  above  its  junction  with  the  Etowah.  It  reaches 
a  length  of  four  inches.    I  at  first  considered  it  P.  uranops 
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Cope,  but  an  examination  of  Cope's  types,  has  convinced  me 
that  it  is  distinct.  P.  uranops  has  a  longer  and  narrower 
head  and  more  upward  range  to  the  eyes ;  and  the  dorsal  is 
considerably  nearer  snout  than  caudal. 

In  P.  catostomus,  the  dorsal  is  nearly  midway,  the  cheeks 
more  swollen,  and  the  mouth  less  inferior.  The  scales  appear 
smaller. 

The  species  now  known  of  this  genus  are  the  following ; 
teretulus  Cope,  mirabilis  Grd.,  liostei-nus  Nelson,  scopi/enis 
Cope,  catostomus  Jordan,  and  uranops  Cope.  The  genus 
Sarcidium  is  not  distinguishable,  and  it  has  been  abandoned 
by  its  author. 

HYBOPSIS. 

=  Hybopsis  Agassiz,  Amer.  Journ.  Sci.  Arts,  1854,  358.  (Type  H. 
gracilis  Agnssiz). 

>  Alburnops  Girard,  Proc.  Phil.  Ac.  Sci.,  1856,  194.  (Type  A.  blen- 
nius  Grd.) 

>HudsoniU8  Girard,  Proc.  Phil.  Ac.  Sci.,  1856,  210.  (Type  Clupea 
hudsonia  Clinton). 

22.  HYBOPSIS  GRACILIS. 

Hybopsis  gracilis  Agnssiz,  Amer.  Journ.  Sci.  Arts,  1854,  858.  Girard, 
Proc.  Phil.  Ac.  Sci,  1856,  211.    Cope,  Cyp.  Penn.,  1866,  381. 

A  few  specimens  of  this  species  were  found  mixed  with 
those  of  Nocomis  winchelli  from  the  Etowah  River.  The 
differences  between  the  two  were  not  noticed  while  in  the 
field.  II.  gracilis  is,  however,  a  genuine  Hybopsis,  and 
is  distinct  from  any  species  known  to  the  author.  My  spec- 
imens do  not  enable  me  to  add  anything  of  importance  to 
Prof.  Agassiz's  description. 

23.  IIYBOPSIS  CHROSOMUS.    Sp.  nov. 

ffChrosomus  erythrogaster  Agassiz,  Amer.  Journ.  Sci.  Arts,  1854,  359  (not 
of  Ruf.  ?) 

A  small  Hybopsis  abounds  in  tributaries  of  the  Etowah 
and  Oostanaula  about  Rome,  Ga. 
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Its  coloration  is  brilliant,  and  reminds  one  of  Chrosomm 
erythrogaster,  and  it  is  possibly  the  species  referred  to  by 
Prof.  Agassiz  (above  cited)  as  having  a  continuous  lateral 
line.  This  species  is  apparently  related  to  Hybopsis  rubri- 
croceus,  chiliticus,  and  chlorocephalus  Cope,  but  I  cannot 
identify  it  with  any  of  them,  nor  with  any  of  the  species  of 
Albimwps  Girard,  to  which  group  or  subgenus  the  preseut 
species  belongs. 

My  specimens  show  the  following  characters. 

Form  chubby,  little  compressed,  much  as  in  Chrosomus,  the  back  some- 
what elevated ;  depth  4|  to  5$  in  length ;  caudal  peduncle  not  much  con- 
tracted, but  more  so  than  in  xanocrphnlus.  Head  rather  large,  A\  to  4£  in 
length,  rather  rounded  above,  with  the  snout  somewhat  pointed :  mouth 
large,  oblique,  upper  jaw  a  trifle  longest.  Eye  as  long  as  snout,  3  to  34  in 
head. 

Scales  everywhere  large,  slightly  dark-edged,  but  not  enough  so  to  give 
a  dusky  color.  Lateral  line  scarcely  decurved,  continuous,  with  3G  to  38 
scales;  dorsal  scales  large,  as  usual  in  this  genus,  10  before  the  dorsal  fin. 

D.,  I,  8.  A.,  I,  8.  Dorsal  fin  very  slightly  behind  ventrals;  pectorals 
not  reaching  ventrals;  the  latter  reaching  vent. 

Snout  minutely  tuberculate  in  males,  as  in  Hybopsis  zcenocejihalus  and 
Xototropis  rubrifrons ;  teeth  iu  all  examined  2,  4-4,  2. 

Coloration  (in  spirits)  pale  yellowish,  with  a  plumbeous  lateral  band 
and  a  pinkish  stripe  above  it;  snout  dusky. 

In  life,— back  of  a  clear  hyaline  green  as  in  Labidesthes,  but  with  bril- 
liant blue  reflections;  belly,  etc.,  clear  silvery,  with  blue  lustre,  not 
yellow.  A  scarlet  bar  across  dorsal,  anal,  and  base  of  caudal;  a  scarlet 
band  from  upper  edge  of  opercle  to  caudal,  very  bright  when  the  flsh  is 
just  dead,  shiuing  silvery  red  in  life.  Iris  with  a  red  touch  above.  Sides 
with  a  very  distinct  silvery  band,  below  the  red  line.  A  row  of  black 
dots  along  lateral  line,  forming  a  small  distinct  spot  at  base  of  caudal. 
Top  of  head  and  vertebral  line  golden ;  tubercles  whitish. 

Habitat.  In  Etowah,  Oostanaula,  and  Coosa  Rivers,  aud 
their  tributaries,  quite  abundant  in  shallow  still  places  and 
fords  in  the  creeks,  where  it  is  often  the  commonest  of  the 
little  Minnows.    Length  2£  inches. 

24.  HYBOPSIS  XJENOCEPHALUS.    Sp.  nov. 
This  small  species  is  an  ally  of  the  last,  but  it  is  entirely 


Digitized  by  Google 


Fishes  of  Upper  Georgia. 


335 


different  in  color,  coarser  in  appearance,  and  has  a  larger 
head,  month,  and  eye. 

Body  rather  short  and  deep,  with  a  thick  caudal  peduncle ;  depth  4\  to 
5  in  length ;  back  wide,  not  elevated.  Head  large,  4^  In  length,  tlattish 
and  broad  above,  the  snout  rounded  but  rather  long,  mouth  large,  oblique, 
jaws  about  equal ;  eye  very  large,  24  to  3  in  head.  Scales  large,  dark- 
edged  above.  Lateral  line  somewhat  decurved,  with  38  scales,  marked  by 
a  series  of  black  points;  13  large  scales  in  front  of  dorsal.  Dorsal  fin 
just  behind  the  middle  of  the  body,  very  slightly  behind  ventrals;  pecto- 
rals not  reaching  nearly  to  ventrals.  1).,  I,  9;  A.,  I,  8;  teeth,  2,  4-4,  2; 
snout  in  males  somewhat  swollen,  and  covered  with  minute  tubercles. 

Coloration  in  life,  olivaceous  above  and  quite  dark,  owing  to  the  broad 
dark  edges  of  the  scales.  A  jet-black  caudal  spot,  and  a  band  along 
caudal  peduncle,  which  vanishes  into  black  points  along  the  sides,  and  re- 
appears on  the  opercles,  passing  around  the  snout. 

Two  varieties  or  forms  may  be  appreciated,  the  one  larger,  stouter,  and 
with  a  larger  mouth  and  much  larger  eye.  They  seem,  however,  to  shade 
into  each  other.    They  occur  together  in  about  equal  abundance. 

The  following  table  of  measurements  shows  the  tendency 
of  each  :  — 


Var.  a  (wide  mouth). 


VAU.  b  (narrow  mouth). 


4.2 

4.1 

4  1 

4.2 

4.2 

4.5 

4.4 

4.5 

4  5 

4.6 

4.2 

4.3 

4.1 

Depth  in  length  

5.1 

4.7 

5.2 

4.8 

5 

5 

1.8 

5.1 

5.3 

4.8 

5.1 

5.5 

5 

• 

Eye  in  hem!. •••>••••••••••■•» 

2.5 

2.5 

2.0 

2.6 

2.5 

3 

3 

3.2 

3 

2.8 

2.8 

2.8 

3.1 

38 

38 

38 

37 

38 

30 

30 

38 

38 

38 

38 

37 

36 

M 

13 

15 

12 

•  • 

13 

•  * 

•  • 

•  • 

•  • 

•  • 

•  • 

Habitat.  With  the  preceding,  and  nearly  as  abundant. 
Length  2 %  inches. 


PIIOTOGENIS. 

<Photogenis  Cope,  Trans.  Am.  Phllos.  Soc,  1866.  (Type  P.  spilop- 
terus). 

=  Plargyrus  Jordan,  Man.  Vert.,  1876,  287  (not  of  Kaf.,  =  Lcuciscus 
Klein). 

MinniluB,  Section  Photogenis  Cope  and  Jokdan,  Proc.  Phil.  Ac. 
Nat.  Sci.,  1877. 
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I  retain  the  name  Photogenis  provisionally  for  a  largo 
group  of  related  fishes  which  form  a  most  characteristic  feature 
of  the  "Minnow-fauna"  of  the  southern  states.  Cyprinella 
is  very  closely  related  to  Nbtotropis%  the  form  of  the  scales 
being  the  only  tangible  generic  difference,  and  that  probably 
is  of  little  importance. 

The  species,  however,  have  a  number  of  superficial  charac- 
ters in  common.  The  mouth  is  sub-inferior  in  all,  and  the 
snout  and  ante-dorsal  region  is  covered  with  small  white 
tubercles  in  spring.  The  dorsal  has  a  large  black  spot  on 
the  membrane  between  the  last  rays.  This  is  always  present 
in  adults,  and  is  most  distinct  in  males.  In  all  species  known 
to  me,  the  tip  of  the  dorsal,  anal,  and  caudal  tins  is  filled  with  a 
shining  satin-white  pigment  in  spring  and  summer,  a  charac- 
teristic and  most  exquisite  feature  of  coloration.  The  species 
are  most  readily  known  in  life  by  their  color-markings,  which 
are  more  varied  than  in  any  other  genus  of  Cyprinidre, 
although  not  so  gaudy  as  in  several  others.  It  is  necessary 
to  take  account  of  the^b  coloration  features  in  the  discrimina- 
tion of  species,  although  immature  and  alcoholic  specimens 
show  them  imperfectly. 

The  case  is  similar  to  that  of  the  genus  Dendrocea  among 
birds.  It  would  puzzle  any  ornithologist  to  identify  our 
warblers  with  the  feathers  plucked  off — I*,  e.,  with  the  colora- 
tion lost. 

The  species  now  referred  to  Photogenis,  agree  in  the  follow- 
ing characters :  — 

Body  more  or  less  compressed,  covered  with  rather  large  scales,  which 
are  closely  and  smoothly  imbricated,  the  exposed  surfaces  being  higher 
than  long.  Head  moderate  or  rather  small,  with  a  rather  small  eye. 
Mouth  not  large,  usually  little  oblique,  and  typically  slightly  overlapped 
by  the  upper  Jaw.  No  barbels.  Ventral  tins  somewhat  in  advance  of  dorsal. 
Anal  fln  short  (except  in  (jramUpinnis,  pyrrhomtlas,  and  zcrnurus  )  Pha- 
ryngeal teeth  hooked,  without  masticatory  surface,  their  edges  sharp  aud 
always  entire.  Teeth  1,4-4,  1  (rarely  one-rowed).  Snout  tuberculate, 
and  flns  with  white  pigment,  In  spring  males.  Photogeni*  is  distinguished 
from  Lythrurua  by  the  sharp  edged  teeth,  which  have  no  grinding  sur- 
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faces ;  from  Cliola  by  the  backward  dorsal ;  from  Cyprinella  by  the  unser- 
rated  teeth.  It  however  is  probably  rather  a  section  of  Nototropis,  than  a 
distinct  genus. 

25.    PIIOTOGENIS  8TIGM ATURUS.    Sp.  nov. 

t 

Body  elongated,  fusiform,  compressed,  more  slender  and  graceful  than 
eattistius ;  depth  4}  in  length  (4J  to  5).  Head  quite  long,  truncate  at  the 
snout,  4  J  in  length,  (without  caudal)  (-U  to4i),  rounded  above,  and  in  males 
thickly  tuberculate.  Mouth  large  for  the  genus,  somewhat  oblique,  over- 
lapped by  the  narrow  upper  jaw.  Eye  not  large,  about  4i  (41  to  5)  in 
head;  iris  white;  maxillary  reaching  beyond  uostrils.  Scales  large,  deep, 
closely  imbricated,  45  in  the  course  of  the  lateral  line,  19  or  20  in  front  of 
the  dorsal. 

Fins  moderate ;  dorsal  behind  ventral s,  slightly  nearer  the  caudal  than 
the  snout,  its  height  about  64  times  in  leugth  of  body;  pectorals  not 
nearly  reaching  veutrals,  the  latter  to  vent. 

Color  pale  clear  olive,  with  a  rich,  faint  blue  lustre,  much  paler  than  in 
either  of  the  other  species  here  described.  Sides  and  flns  in  males  with 
the  usual  satiny  pigmeut;  cheeks  somewhat  piukish,  but  no  red  pigment. 
Black  dorsal  spot  not  very  distinct,  but  visible  In  all  adults.  A  very  dis- 
tinct, large,  oblong  or  quadrate,  jet  black  spot  at  the  base  of  the  caudal, 
extending  up  on  the  rays.  This  spot  is  very  conspicuous  in  all  specimens — 
even  the  smallest.  Its  length  is  usually  about  one-third  that  of  the  head. 
In  no  other  species  known  to  me  is  this  spot  so  large  or  distinct. 

Teeth  1,  4-4,  1 ;  dorsal  rays  I,  8;  A.,  I,  8;  length  4  inches. 

Habitat.  Small  tributaries  of  the  Etowah,  Coosa,  and 
Oostanaula,  where  it  is  the  most  abundant  minnow.  It  is 
everywhere  known  as  Spotted  Tail  Minnow,  or  Spot  Tail. 

This  is  the  least  gaudy,  though  perhaps  the  most  graeeful, 
of  all  our  species  of  this  genus.  It  reaches  a  larger  size 
than  any  of  the  others. 

2G.    PIIOTOGENIS  CALLISTIUS.    Sp.  nov. 

Body  rather  stout  and  compressed,  much  as  in  pyrrhomelas,  much  heav- 
ier forward,  and  more  cor  nut  us  like,  than  in  sti'jmaluru.i  or  carulcus.  Dor- 
sal outline  considerably  elevated.  Depth  4*  (4J  to  5)  iu  length.  Head 
stout  and  rather  blunt,  4£  In  length.  Upper  part  of  head  flattish,  in  males 
sparsely  covered  with  smallish  tubercles,  which  are  always  arranged  in 
a  few  more  or  less  distinct  longitudinal  rows,  not  scattered  without  order, 
as  in  other  species. 

Mouth  rather  large,  slightly  overlapped  by  the  heavy  snout,  nearly  hor- 
izontal, the  maxillary  reaching  to  the  uostrils.  Eye  rather  large  for  the 
genus,  33  in  head  (3*  to  4). 
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Scales  large,  deep,  less  closely  Imbricated  than  in  carulevs  or  analostnnus ; 
30  in  the  lateral  line  (38  to  41),  16  or  1G  In  front  of  dorsal.  Fins  rather 
large,  the  height  of  dorsal  about  i>£  in  length  of  body.  Dorsal  flu  slightly 
behind  rcntrals,  midway  between  snout  and  caudal.  Ventrals  reaching 
vent;  pectorals  not  to  ventrals.    I).,  I,  8.    A.,  I,  8  (sometimes  I,  9). 

Coloration  dark  and  brilliant.  Back  very  dark  steel  blue;  sides  a  very 
clear  silvery  violet,  with  blue  shades;  belly  and  lower  flns  satin  white. 
A  heavy  black  spot  on  upper  posterior  part  of  dorsal,  extending  down- 
ward and  forming  a  horizontal  bar  at  the  base  which  rises  Into  a  sort  of 
spot  In  front,  as  in  Lythrurus  diplcvmius ;  the  rest  of  the  tin  bright  vermilion 
red,  excepting  the  silvery  tip.  Caudal  satin  white  at  tip;  the  rest  of  the 
fin  bright  red,  except  the  yellowish  base. 

A  red  lateral  streak  in  place  of  the  usual  golden  one:  a  broad  golden 
vertebral  baud. 

A  large  distinct  round  black  spot  at  base  of  caudal,  not  so  bright  as  in 
stigmaturw,  the  pigment  seeming  to  lie  under  the  scales  (I.  e.,  scales  less 
transparent  than  in  stiijmdturus). 

Females  paler  in  color,  with  less  black  and  no  red. 

Teeth  1,4-4,1,  as  in  stigmatunm.    Length  4  Inches. 

Habitat.  Tributaries  of  the  Etowah  and  Oostanaula,  in 
clear  water.  Most  of  my  specimens  were  taken  iu  Silver 
Creek. 

27.    rilOTOGENIS  CJERULEUS.    Sp.  nov. 

Body  fusiform,  somewhat  elongated,  moderately  compressed;  depth  4} 
In  length  (4.1,  to  5).  Head  moderately  large,  4\  in  length  (4*  to  4.^),  the 
snout  rather  pointed,  overlapping  the  small,  oblique  mouth.  Upper  sur- 
face of  head  and  neck  thickly  covered  with  small  tubercles,  iu  the  males. 
Eye  moderate,  3}  in  head;  the  iris  white.    Maxlllarles  reaching  nostrils. 

Scales  firm,  high  aud  narrow,  edged  with  dusky,  38  iu  the  course  of 
the  declin  ed  lateral  line  (37  to  39)  ;  13  to  17  in  front  of  dorsal. 

Fins  all  high,  the  height  of  the  dorsal  nearly  £  of  the  length  of  the  flsh. 
Dorsal  flu  behind  ventral*,  Its  heginniug  equidistant  between  base  of  cau- 
dal and  front  of  eye.    Pectorals  not  reaching  ventrals ;  the  latter  to  veut. 

This  Is  one  of  our  most  elegant  species.  Its  general  color  Is  a  bright 
steel  blue;  the  sides  more  silvery,  pinkish-shaded  anteriorly;  the  belly 
silvery  white.  Along  the  sides  is  a  very  distinct  brilliant  blue-green  baud, 
most  conspicuous  towards  the  caudal  flu.  This  color  is  not  a  matter  of 
lustre*  but  depends  on  the  presence  of  blue  pigment  lying  uuder  the 
scales.    In  spirits  it  becomes  of  a  dark  steel  blue  color. 

Fins  all  clear  bright  yellow,  as  in  a  highly  colored  Chrosomus.  A  vague 
dltluse  dusky  blotch  on  last  rays  of  dorsal,  as  usual,  and  some  black  edg- 
ings on  the  anterior  rays  of  most  of  the  tins.    Tips  of  dorsal,  anal,  aud 
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caudal,  as  usual,  filled  with  satin-white  pigment.  No  red.  Young  with 
the  black,  white,  blue,  and  yellow  obscure. 

D.,  I,  8.  A.,  I,  8.  Length  3  inches.  Teeth  1,4-4,1,  of  the  usual  type, 
hooked  and  sharp-edged. 

Habitat.  This  exquisite  little  fish  occurs  in  abundance  in 
the  clear  tributaries  of  the  Oostanaula  River,  above  Rome, 
Ga.  Most  of  our  specimens  were  taken  in  Rocky  Creek, — 
one  of  the  clearest  of  the  mountain  streams  of  that  region. 
It  also  goes  in  shoals  in  the  river  channel. 

I  give  below  an  attempt  at  a  synopsis  of  the  species  of 
this  genus  described  from  the  region  east  of  the  Mississippi. 
Of  these,  eurystomus  was  found  in  the  Chattahoochee  River, 
and  xccnurus  in  the  Ocmulgee.  These  will  be  described 
further  on.  Grandipinnis  Jordan  MSS.,  will  be  elsewhere 
characterized.  Spilopterus  Cope,  is  from  the  Ohio  Valley 
and  north-west ;  pyrrhomelasy  from  North  Carolina.  Cer- 
costigma  Cope,  calliura  Jordan  MSS.,  and  analostana  Grd., 
are  true  Cyprinella;,  having  serrate  teeth. 

Galacturus  Cope,  has  the  physiognomy  of  Photogenis,  but 
differs  in  having  the  grinding  surface  on  the  teeth.  It  is 
probably  referable  to  Luxilus. 

♦      Anal  fin  elongate,  I,  10  or  1, 11;  no  distinct  caudal  spot; 
body  and  head  stout;  fins  red  in  <j. 
t      Scales  on  flanks  tuberculate  as  well  as  those  on  head 

and  neck,  Ocmulgee  River,        ....  x.enurus. 
ft    Scales  on  flanks  not  tuberculate ;  dorsal  less  posterior, 
body  deeper;  red  pigment  more  nearly  flame-color, 

Catawba  River,  pykiuiomelas. 

ttt   Tubercles  unknown ;  dorsal  and  anal  immensely  elevated, 

their  tips  nearly  reaching  caudal :  E.  Georgia,  grandipinnis. 
♦*     Anal  fln  short,  I,  8  or  I,  9. 

a.     No  conspicuous  black  caudal  spot. 
b.     Colors  chiefly  blue  and  silvery ;  sides  with  a  distinct 
band  of  clear  blue ;  flns  yellow ;  scales  firm  and 
smooth;  body  slender;  mouth  small;  no  red;  eye 
8i  in  head;  size  small.   Alabama  River,      .  c<eeuleus. 
bb.   Colors  olivaceous,  no  blue  lateral  band;  flns  not 
yellow. 

June,  1877.  26  Ann.  Lyc.  Nat.  Hist.,  Vol.  xi. 
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e.     Head,  mouth,  and  eye  rather  small,  the  latter  4} 
to  5i  In  head ;  no  red ;  black  nn-markings  dis- 
tinct ;  scales  firm. 
d.     Mouth  oblique;  body  considerably  compressed ; 
depth  more  than  one-fourth  of  length.  Ohio 
Kiver,  Potomac  River,  Great  Lakes,  teeth 
serrate  (Cyprinella),       .      .      .  analostanus. 
dd.    Mouth  wider,  nearly  horizontal ;  body  elongate ; 
4  less  compressed;  depth  less  than  one-fourth 
of  length.   Ohio  Valley  and  north-west,  spiloptercs. 
cc.    Head,  mouth,  and  eye  large,  the  eye  about  4  iu 
head;  fins  sometimes  with  red;  black  markings 
obscure;  an  obscure  black  caudal  spot;  scales 
rather  loose ;  size  large ;  appearance  of  Luxllus. 
Chattahoochee  Kiver,         .      .      .  eurystomus. 
aa.   A  conspicuous  black  spot,  much  larger  than  eye,  at 
base  of  the  caudal  fin ;  size  large, 
e.     Fins  in  $ ,  with  much  red;  form  stout;  eye  and 
mouth  large;  coloration  dark;  nuptial  tubercles 
sparse,  arranged  in  rows ;  caudal  spot  smaller  than 
In  the  next,  nearly  round;  lateral  line  about  39. 

Alabama  River,  callistixjs. 

te.  Fins  without  red ;  form  elongate ;  eye  and  mouth  mod- 
erate; coloration  pale;  nuptial  tubercles  crowded ; 
caudal  spot  more  distinct  than  in  any  other  Amer- 
ican Cyprlnoid,  ovate;  lat.  1.  about  35.  Alabama 
River,  btiomaturcs. 

LUXILUS. 

sLuxilus  Rafinesque.  Ich.  Oh.,  1820,  48.  (Type  L.  chrysocephalus 
Raf.  =  Cyp.  cornutus  Mitch.) 

=  Hypsolepis  Baird.  Agassiz,  Am.  Jour.  Sc.  Arts,  1854,  359.  (Type 
Cyprinus  cornutus  Mitch.) 

m  Plargyrus  Girard.  Proc.  Phil.  Ac.  Sc.,  1856,  195  (not  of  Raf.). 
(Type  Leuciscus  plagyrus  Kirt.  =  Cyp.  cornutus  Mit.) 

<Hypsilepi8  Cope.    Cyp.  Penn.,  1866,  and  of  authors. 

28.    LUXILUS  CORNUTUS. 

Cyprinus  cornutus  Mitchlll,  Am.  Monthly  Mag.,  1817,  289,  and  1818,  824. 
Leuciscus  cornutus  Storer,  Bost.  Jour.  Nat.  Hist.,  IV,  182,  1842. 

Dekay,  Fishes  N.  Y.,  1842,  207.    Storer,  Synopsis,  409,  1846. 

GUnthcr,  Cat.  Fishes,  VII,  249,  1868. 
Hypsolcpis  cornutiu  Storer,  Fishes  Mass.,  1865,  284.    Cope,  Proc. 

Phil.  Ac.  Sci.,  1864,  279.    Putnam,  Bulletin  M.  C.  Z.,  1863,  7. 
Plargyrus  cornutus  Girard,  Proc.  Phil.  Ac.  Scl.,  1856,  196. 
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Hypsilepis  cornutus  Cope,  Cyp.  Penn.,  1866,  372;  Proc.  Phil.  Ac.  Sci., 

1867,  158;  Journal  Phil.  Ac.  Sci.,  1868,  229.    Jordan,  Ind.  Geol. 

Surv.,  1874,  223.    Uhler  and  Lugger,  Fishes  or  Md.,  1876, 

148,  and  of  late  American  writers. 
Hypsilepis  cornutus  vars.  gibbus,  frontalis,  cerasinus,  cornutus,  cyaneus 

Cope,  Proc.  Phil.  Ac.  Sci.,  1867,  157. 
Luxilus  cornutus  Jordan,  Bull.  Buff.  Nat.  Hist.  Soc,  1876,  94; 

Manual  Vert.,  1876,  286.    Nelson,  Bull.  Ills.  Mus.  Nat.  Hist., 

1877. 

Cyprimis  mogalops  Raf.,  Am.  Monthly  Mag.,  1818,  121. 
Cyprians  melanurits  Raf.,  I.  c,  1818,  121. 
Luxilus  ckrysocephalus  Kufln,  Ich.  Oh.,  48,  1820. 

Semotiltis  diplemia  Kirtland,  Rept.  Zool.  Ohio.  169,  1838  (not  of  Raf.). 

Leuciscus  dipletnia  Kirtland,  Bost.  Journ.  Nat.  Hist.,  V,  276,  1846. 
Storer,  Synopsis,  411. 
Argyreus  rubripinnis  Heckel,  Russeger's  Relscn,  1843,  1040. 
Leuciscus  gibbosus  Storer.  44  Proc.  Bost.  Soc.  Nat.  Hist.,  July,  1845;" 
Synopsis,  418,  1846. 

HypsoUjHs  gibbosus  Agassis,  Amer.  Journ.  Sc.  Arts,  1854,  359. 

Plaryyrus  gibbosus  Girard,  Proc.  Phil.  Ac.  Sc.,  1856,  196. 
Leuciscus  plagyrus  Klrtlaml,  Bost.  Journ.  Nat.  Hist.,  V,  26,  1845. 

Leuciscus  plargyrus  Storer,  Synopsis,  410,  1846. 
Leuciscus  frontalis  Agassiz,  Lake  Superior,  1850,  368. 

Hypsilepis frontalis  Agassiz,  Am.  Journ.  Sc.  Arts,  1854,  359.  Putnam, 
Bull.  M.  C.  Z.,  1863,  7. 

Plargyrus  frontalis  Girard,  1.  c. 
Leuciscus  gracilis  Agassiz,  Lake  Superior,  1850,  370. 

Plargyrus  gracilis  Girard,  1.  c. 

Hypsilepis  gracilis  Cope,  Proc.  Phil.  Ac.  Sc.,  1867,  157. 
Plargyrus  typicus  Girard,  1.  c,  195. 
Plargyrus  argentatus  Girard,  1.  c,  196. 

Plargyrus  boicmani  Girard,  1.  c,  196,  and  Pac.  R.  R.  Surv.,  X,  263,  1858. 
Hypsilepis  obesus  Cope,  Proc.  Phil.  Ac.  Sc.,  1867,  157  (not  L.  obcsus 
Storer,  fide  Agassiz). 

This  familiar  species  is  excessively  abundant  in  the  basin 
of  the  Etowah.  My  specimens  do  not  differ  obviously  from 
var.  cornutus  (of  Cope)  from  the  Ohio  River.  This  fish  is 
popularly  known  as  Rotten-gut  or  Rot-gut  Minnow,  because 
its  flesh  spoils  so  soon  after  death.  I  did  not  find  it  either 
in  the  Chattahoochee  or  Ocmulgee,  but  in  every  other  stream, 
east  of  the  Mississippi,  where  I  have  fished,  it  occurs  iu 
abundance. 
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NOTOTROPIS. 

=  Notropis  Rafwksque,  Am.  Monthly  Mag.,  1818,  204.    (Type  .V. 
atherinoides  Raf.  =  Albumellus  sp.) 
=  Minmlu8  Rafinksque,  Ich.  Oh.,  45,  1820. 

=  Alburnellus  Gikaki>,  Proc.  Phil.  Ac.  Sc.,  1836,  193.  (Type  A.  dilec- 
tus  Glrard.) 

=  Minnilus  Jordan,  Man.  Vert.,  1876.  (Type  M.  dinemus  Raf.  =  Al- 
burntllus  jacuhis  Cope.) 

29.   NOTOTROPIS  LIBUS.    Sp.  nov. 

Body  slim,  somewhat  compressed,  of  the  general  form  of  Lythrurvs 
aniens,  or  some  small-headed  Minnilus;  depth  4|  to  5  In  length.  Head 
rather  small,  short,  moderately  deep,  flattish  above,  4J  in  length.  Mouth 
rather  large,  very  oblique,  the  lower  jaw  slightly  projecting.  Eye  very 
large,  white,  longer  than  snout,  3  In  head,  about  reached  by  the  maxillary. 
Head  and  dorsal  region  profusely  covered  with  white  tubercles  in  the  males. 
Scales  v«*ry  small,  smrcelv  higher  than  lonir.  loosely  imbricated,  ob«cure 
Bltd  diUitult  to  court,  about  45  ^42  to  is)  in  the  course  >»l  the  lateral  line, 
about  25  iu  front  of  the  dor.-;il.  Dorsal  lln  far  back,  decidedly  behind 
ventrals,  its  height  5  to  5i  In  length  of  the  body.   Fins  all  moderate. 

D.,  1,  8;  A.,  I,  9,  to  I,  11,  the  number  varying,  usually  I,  10.  Teeth  as 
iu  Lythrurus  diplamius,  2,  4-4,  2,  but  without  grinding  surfaces. 

Color  pale,  olivaceous,  transparent  green  above,  in  life,  general  appear- 
ance decidedly  pallid.  Upper  half  of  body  with  many  black  specks  and 
points,  which  run  together  aloug  the  sides,  forming  a  very  distinct  metal- 
lic blue  band. 

This  band  passes  across  the  opcrcles,  and  around  the  snout,  about  the 
width  of  the  eye.  This  is  a  very  characteristic  feature  of  the  flsh.  A 
streak  of  black  dots  running  along  bases  of  dorsal  and  anal;  that  on  the 
dorsal  suggesting  the  peculiar  dorsal  spot  of  L.  diplamius  and  L.  ardent, 
but  not  exactly  forming  a  spot  on  the  fln.  Tip  of  snout  almost  always 
black ;  a  golden  lateral  streak  in  life ;  belly  transparent  silvery.  Fins 
pale  olivaceous,  pale  red  in  most  male  specimens  (In  July),  probably 
brighter  in  spring. 

Length  2£  inches.       ?  with  spawn  July  10th. 

This  small  species  is  one  of  the  most  characteristic  fishes 
of  the  Etowah  basin.  It  abounds  in  still  deep  waters,  and 
in  the  clear  mill-ponds.  No  species  closely  related  to  it 
seems  to  have  been  described.  Its  nearest  relatives  are  prob- 
ably Lythrurus  ardens  and  JSTotolropis  matutinus.  The  want 
of  grinding  surfaces  to  the  teeth  will  separate  it  from  the 
genus  Lythrurus. 
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30.    NOTOTROPIS  STILBIUS.    Sp.  nov. 

f  Alburnus  amabilis  Girard,  Proc.  Phil.  Ac.  Sc.,  1856,  193. 

f  Alburnellus  amabilis  Girard,  Mex.  Bound.  Surv.,  1859,  51.  Cope, 
Proc.  Am.  Phil.  Soc,  1870,  464. 
f  Alburnus  megalops  Girard,  1.  c. 

f  Alburnellus  megalops  Girard,  1.  c.   Cope,  1.  c. 
f  Alburnus  sodus  Girard,  1.  c. 

f  Alburnellus  socius  Girard,  1.  c. 

I  refer  to  this  species  a  small  minnow  from  the  water 
basiu  of  the  Etowah.  My  specimens  show  the  following 
characters :  — 

Head  rather  long,  moderately  pointed,  about  4i  in  length,  with  a  large 
oblique  mouth,  the  maxillary  reaching  to  the  eye.  Eye  very  large,  white, 
about  3  in  head,  greater  than  intcrorbital  width,  or  length  of  snout.  Body 
slender,  the  depth  about  5  in  length.  Lateral  line,  37 ;  16  scales  before  the 
d«rsal.  D.,  I,  8  ;  A.,  I,  10.  Fins  rather  high,  the  ventrals  reaching  to  the 
last  rays  of  dorsal. 

Color  pale  silvery  green,  with  black  points ;  sides  and  cheeks  with  a 
broad  silvery  baud ;  belly  pale.  A  vague  dusky  blotch  at  base  of  caudal, 
quite  distinct  in  some  specimens. 

Teeth  in  two  examined,  2,  4-4,  1. 

This  species  resembles  X.  photogenis  (P.  levcops  Cope)  more  than  do 
most  of  the  species.  The  large  size  of  the  eye,  and  the  positiou  of  the 
dorsal,  which  Is  less  posterior  than  in  rubellus,  etc.,  are  characteristic. 

Habitat.  Small  tributaries  of  the  Etowah,  Oostananla 
and  Coosa  Rivers;  abundant.  Known  locally  as  " Roach." 
This  is  nearest  the  description  of  amabilis  in  form  and  color- 
ation, but  it  has  the  large  eye  of  megalops.  If  amabilis, 
megalops,  and  socius  are  unlike,  there  is  nothing  in  the  de- 
scriptions to  show  it.  Since  the  above  was  in  press,  I  have 
examined  the  types  of  Girard  above  cited.  This  is  not  like 
any  of  them  and  I  therefore  propose  to  call  this  species 
stilbius,  in  allusion  to  its  bright  white  lustre. 

NOTEMIGONUS. 

<  Abramia  Cuvier,  "Regne  Animal,  II,  1817."  (Type  Cyprinu*  brama 
L.,  Europe.) 
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=  Notemigonus  Rafinesquk,  Journal  de  Physique,  1819,  421.  (Type 
X.  anrntus  Raf.  =  Cyp.  americanus  L.) 

=  Stilbe  Drkay,  Fishes  N.  Y.,  1842,  204.  (Type  C.  crysoleucas  Mit.= 
C.  americanus  L.) 

=  Leucosomus  Girard,  1858  (not  of  Heckcl  =  Semotilus).    (Type  C. 
crysoleucas  Mit.) 

=  Luxilus  Girard,  Proc.  Phil.  Ac.  Sc.,  1856,  203  (not  of  Raf.).  (Type 
C.  crysoleucas  Mit.) 

=  Plargyrus  Putnam,  Bulletin  M.  C.  Z.,  1863,  7  (not  of  Raf.).  (Type 
Itutilus  (Hargyrus)  chrysoleucas  (Mit.)  Raf.) 

=  Stilbius  Gill,  Can.  Naturalist,  1865,  18.  (Type  Cyprinus  americanus 
Lac6pede.) 

81.   NOTEMIGONUS  AMERICANUS. 

Cyprinus  americanus  Linnaeus,  44Syst.  Nat.,  I,  530."   Lac6pede,  44  V,  pi. 

15,  1803."   Shaw,  44  Gen.  Zool.,  V,  204." 
Leuciscus  americanus  Storer,  Synopsis,  408,  1846. 
Lencosomus  americanus 44  Girard,  1853."  Storer,  Fishes  Mass.,  1855, 

283. 

Luxilus  americanus  Girard,  Proc.  Phil.  Ac.  Sci.,  1856,  203. 
riaryyrus  americanus  Putnam,  Bull.  M.  C.  Z.,  1863,  7.    Cope,  Proc 

Phil.  Ac.  Sc.,  1864,  281. 
Stilbius  americanus  Gill,  Canadian  Naturalist,  Aug.,   1865,  18. 

Jordan,  Ind.  Geol.  Surv.,  1874,  224. 
Stilbe  americana  Cope,  Cyp.  Penn.,  1866,  389.    Abbott,  Am.  Nat.,  1870, 

4.    Goode,  Bulletin  U.  S.  Museum,  VI,  1876,  64.    Uhler  and 

Lugger,  Fishes  of  Maryland,  1876.  145. 
AbramU  americanus  GUnther,  Cat  Fishes,  VII.  1868,  305. 

Xotemigonus  americanus  Jordau,  Bulletin  Buflalo  Nat.  Hist.  Soc, 

1876,  93;  Man.  Vert.,  291.    Nelson,  Bull.  Ills.  Nat.  Hist.  Soc., 

1876. 

Cyprinus  crysolencua  Mitehill,  44Rept.  Fishes  N.  Y.,  23;"  44 Trans.  Lit. 
aud  PMI.  Soc,  1,  459,  1815." 
Butdtu  chrysoleucus  Raf.,  Ich.  Oh.,  1820,  48. 

Cyprinus  (Leuciscus)  chrysoleucus  Rich.,  44  F.  B.  A.,  Ill,  122,  1837." 
Leuciscus  chrysoleucus   Storer,   44  Rept.   Fish  Mass.,    1839,  88." 

Kirtland,  Bost.  Journ.  Nat.  Hist.,  IV,  305,  1843. 
Stilbe  chrysoleuca  Dekay,  Fishes  N.  Y.,  1842,  204. 
Cyprinus  hemiplus  Raf.,  Am.  Monthly  Mag.,  1818,  121. 
AbramU  versicolor  Dekay,  Fishes  N.  Y.,  1842,  191. 

Leuciscus  versicolor  Storer,  Synopsis,  415. 
Leuciscus  obesns  Storer,  44  Proc.  Bost.  Soc.  Nat.  Hist.,  July,  1845;"  Synop- 
sis, 418,  1846. 

Stilbe  obesa  Agassiz.  Amer.  Journ.  Sci.  Arts,  1854,  359. 
Luxilus  obesus  Girard,  Proc.  Phil.  Ac.  Sci.,  1856,  203. 
?  Luxilus  scco  Girard,  1.  c. ;  Pac.  R.  R.  Surv.,  X,  281. 
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This  species  is  quite  abundant  in  still  places  in  small 
streams,  and  in  cut-offs  among  weeds  and  "Spatter-docks." 
My  specimens  do  not  differ  obviously  from  northern  ones  of 
this  widely  diffused  species. 

CATOSTOMID2E. 

C  ATOSTOMUS. 

<  Catostomus  Le  Sukur,  Journ.  Phil.  Ac.  Sci.,  I,  1818.  (Type  Cyp. 
catostomus  Foster  =  C.  hudsonius  Le  S.  —  C.  longirostrum  Le  Sueur,  the 
prior  name.) 

>Decactylus  Rafinesque,  Ich.  Oh.,  1820.  (Type  C.  bostoniensis  Le 
S.  =  C.  teres). 

>  Hypentelium  Rafinesque,  Amer.  Monthly  Mag.,  1818.  (Type 
Exoglossum  macropterum  Raf.  =  C.  nigricans). 

>Hylomyzon  Agassiz,  Amer.  Journ.  Scl.  Arts,  1855,  207.  (Type  C. 
nigricans  Le  Sueur.) 

82.    CATOSTOMUS  NIGRICANS, 
var.  etowanus.   Var.  nov. 
var.  nigricans. 

Catostomus  nigricans  Le  Sueur,  Journ.  Phil.  Ac.  Scl.,  1,  102,  1818. 

Kirtlaud,  Rept.  Zool.  Ohio.,  1838,  169,  193.  Dekay,  Fishes 
N.  Y.,  1842,  202.    Kirtland,  Bost.  Journ.  Nat.  Hist.,  V,  273, 

1845.  Storer,  Synopsis,  421.  Cuv.  and  Val.,  "XVII,  453." 
Gunther,  Cat.  Fishes,  VII,  17,  1868.  Cope,  Journ.  Phil.  Ac. 
Sci.,  18G8,  23G;  Proc.  Am.  Phil.  Soc,  1870,  468.  Uhler  aud 
Lugger,  Fishes  of  Md.,  1876,  138. 

Cyprinus  (Catostomus)  nigricans  Rich.,  "F.  B.  A.,  Ill,  120." 

Hylomyzon  nigricans  AgUSiz,  Am.  Journ.  Scl.  Arts,  1855,  00.  Put- 
nam, Bull.  M.  C.  Z.,  1863,  10.  Cope,  Proc.  Phil.  Ac.  Sci.,  1864, 
285.   Jordan,  Ind.  Geol.  Surv.,  1874,  231. 

Hypentelium  nigricans  Jordan,  Bull.  Bud*.  Nat.  Hist.  Soc,  1876,  96; 
Man.  Vert.,  1876,  294.    Nelson,  Bull.  Ills.  Mus.,  1876. 
Catostomus  maculosus  Le  Sueur,  1.  c,  103.    Dekay,  Fishes  N.  Y.,  203. 

Cuv.  and  Val..  "XVII,  454."  Storer,  Syn.,  422.  Uhler  and 
Lngger,  1.  c,  139. 

Exoglossum  macropterum  Raf.,  Journ.  Phil.  Ac.  Scl.,  I,  421.  Cuv.  and  Val., 
"XVII,  486."    Storer,  Synopsis,  428. 
Hypentelium  macropterum  Kaf.,  Ich.  Oh.,  1820,  68. 
f  Catostomus  ranthopus  Haf.,  Ich.  Oh.,  57. 
t  ?  Catostomus  (Eurystomus)  megastomus  Raf.,  Ich.  Oh.,  59. 
Catostomus  planiceps  Cuv.  and  Val.,  ,4XVII,  450."    Storer,  Synopsis, 

1846,  426. 
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My  specimens  of  this  species  from  the  Etowah  agree 
closely  with  each  other,  and  differ  somewhat  from  northern 
specimens.  The  southern  form  is,  perhaps,  a  recognizable 
variety,  which  may  be  termed  etowanus. 

This  form  may  be  characterized  as  follows  :  — 

Head  shortish,  4$  to  4J  in  length;  eye  moderate,  about  as  in  nigricans. 
Form,  scales,  etc.,  as  in  var.  nigricans.  Lat.  L,  48.  D.  uniformly  I,  10. 
A.,  1,  7.  V.,  9.  Pectorals  shorter  and  broader  than  in  nigricans,  4  J  to  5 
in  length  of  body. 

Body  nearly  black  above,  the  color  rnnning  down  on  the  sides,  and 
changing  abruptly  into  the  silvery  hue  of  the  belly.  A  whitish  spot  at 
the  base  of  each  scale, —  these  forming  conspicuous  pale  streaks  along 
the  rows  of  scales.   Dorsal  black  edged ;  other  fins  decidedly  red  in  life. 

Ilabiiat.  Water  basin  of  the  Etowah  and  Oostanaula, 
abounding  in  rapids  and  clear  places.  Known  as  Hog-molly 
(Mullet),  Crawl-a-bottom,  and  Hog  Sucker. 

A  number  of  specimens  of  this  variety,  compared  with 
nigricans  of  the  same  size,  show  the  following  differences : — 

•  D.  I,  11 ;  head  long  (4i  in  length) ;  pectorals  long;  4  to  4$ 
in  length  of  body;  lower  fins  olivaceous  or  dull  orange; 
colors  relatively  dull ;  scales  without  streaks.  Northern. 

 NIGRICANS. 

••  D.  I,  10;  head  shorter  (4i)  ;  pectorals  shorter  (42)  ;  lower 
fins  red;  colors  brighter;  pale  stripes  along  the  rows 
scales.    Southern  ktowanus. 


ERIMYZON. 

=  Moxostoma  Agassiz,  Amer.  Journ.  Sci.  Arts,  1854,  354;  not  Mox- 
ostoma  of  Raf.,  1820.    (Type  C.  oblongus  Mit.) 

=  Erimyzon  Jordan,  Bull.  Buff.  Soc.  Nat.  Hist.,  1876,  95.  (Type  C. 
oblongus  Mit.) 

83.    ERIMYZON  OBLONGUS. 

Cyprinus  oblongus  Mitchill,  "Report  Fishes  N.  Y.,  23,"  and  "Trans. 
Lit.  and  Phil.  Soc,  I,  4.7J." 
Catostomus  oblongus  Le  Sueur,  Journ.  Phil.  Ac.  Sci.,  1,  108.    44  ? 

Cuv.  and  Val.,  XVII,  441."   Storer,  Synopsis,  423. 
Labeo  oblongus  Dekay,  Fishes  N.  Y.,  193. 
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Moxostoma  oblongum  Agassiz,  Araer.  Journ.  Scl.  Arts,  XIX,  203, 
1855.    Putnam,  Bull.  M.  C.  Z.,  1863,  10.    Cope,  Proc.  Amer. 
Phil.  Soc,  1870,  468.    Glinther,  Cat.  Fishes,  VII,  18C8,  21. 
Jordan,  Ind.  Geol.  Surv.,  1874,  221. 
Erimyzon  oblongus  Jordan,  Bull.  Buff.  Soc.  Nat.  Hist.,  1876,  95; 
Man.  Vert.,  204.    Nelson,  Bull.  Ills.  Museum  Nat.  Hist.,  1876. 
Catostomus  gibbosus  Le  Sueur,  Jour.  Phil.  Ac.  Sci.,  I,  92,  1818.  Storer, 
44  Rep't  Fishes  Mass.,  88."  Cuv.  and  Val.,  "XVII,  443."  Storer, 
Synopsis,  420;  Fishes  Mass.,  291.    Kirtland,  Family  Visitor. 
Labeo  gibbosus  Dekay,  Fishes  N.  Y.,  194. 
Catostomus  tuberculatus  Le  Sueur,  1.  c,  83.    Storer,  44  Report,  85."  De- 
kay, Fishes  N.  Y. j  199.    Cuv.  and  Val.,  44XVII,  444." 
Catostomus  rittatus  Le  Sueur,  1.  c,  104.    Dekay,  1.  c,  203.    Cuv.  and 

Val.,  "XVII,  459."  Storer,  Synopsis,  422. 
Catostomus  fasciolaris  Raflnesque,  Ich.  Oh.,  1820,  68. 
Catostomus  tlegans  Storer,  Synopsis,  425. 

Labeo  elegans  Dekay,  Fishes  N.  Y.,  1842,  192. 
Labeo  esopus  Dekay,  Fishes  N.  Y.,  195. 

Catostomus  esopus  Storer,  Synopsis,  425. 
Moxostoma  anisurus  Agassiz,  Am.  Journ.  Scl.  Arts,  1855,  208  (not  of  Raf.). 
?Moxostoma  campbelli  Girard,  Proc.  Phil.  Ac.  Sci.,  1856,  171;  U.  S.  Mex. 

Bound.  Surv.,  34. 
Moxostoma  kennerlyi  Girard,  1.  c.   1.  c. 

My  specimens  do  not  differ  obviously  from  northern  ones 
of  this  widely  diffused  and  variable  species.  It  is  known  at 
Rome  as  Yellow  Sucker. 

34.   ERIMYZON  MELANOPS. 

Catostomus  melanops  Raf.,  Ich.  Oh.,  1820,  57.  Kirtland,  Rep't  Zool.  Ohio, 
169,  193;  Bost.  Journ.  Nat.  Hist.,  V,  271.  Agassiz,  Amer. 
Journ.  Sci.  Arts,  1854,  356. 

Ptychostomus  melanops  Agassiz,  Amer.  Journ.  Scl.  Arts,  1855,  19. 
Cope,  Proc.  Am.  Phil.  Soc,  1870,  478. 

Moxostoma  melanops  Jordan,  Mss.,  1875. 

Erimyzon  melanops  Jordan,  Bull.  Buff.  Nat.  Hist.  Soc,  1876,  95; 

Man.  Vert.,  294.    Nelson,  1.  c 
Catostomus  fasciatus  Le  Sueur,  in  Cuv.  and  Val.,  44XVII,  449."  Storer, 

Synopsis,  426.    Giinther,  Cat.  Fishes,  VII,  19. 
rtychostomus  fasciatus  Milner,  Rep't  U.  S.  Comm.  Fish  and  Fisheries, 

1872-3. 

Moxostoma  victoria:  Girard,  Proc.  Phil.  Ac.  Sci.,  1856,  171 ;  Mex.  Bound. 
Surv.,  34. 

Abundant  in  the  Etowah  water  basin,  where  it  is  known 
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as  Sand  Sucker  or  Striped  Sucker.  My  specimens  are  iden- 
tical with  those  from  the  Ohio  River  and  the  Great  Lakes. 
If  E.  sucetta  (Lacepede)  is  not  the  same  as  E.  melanopsy  we 
can  never  know  it  until  specimens  are  taken  in  the  original 
localities.    The  name  sucetta  has  priority. 

MYXOSTOMA. 

<Catostomu8  Le  Sueur,  Journ.  Phil.  Ac.  Sci.,  I,  1818.  (Type  C. 
hudsonius  Le  Sueur.) 

-  Moxostoma  Kaf.,  Ich.  Oh.,  1820,  54.    (Type  C.  anisurus  Raf.). 

XTeretulus  Rafinesquk,  Ich.  Oh.,  57,  1820.  (Type  C.  aureolus  Le 
Sueur.) 

P  y  hostomus  Agassiz,  Araer.  Journ.  Sci.  Arts,  1855.  (Type  C. 
aureolus,  Le  Sueur.) 

85.    MYXOSTOMA  EURYOPS.    Sp.  nov. 

I  dislike  to  introduce  another  specific  name  into  a  genus 
already  overloaded  with  nominal  species,  but  the  present 
fish  is  so  singular  in  its  physiognomy,  and  so  apparently  un- 
like the  other  species  of  this  genus,  that  I  do  not  know  what 
to  do  with  it  unless  I  give  it  independent  rank.  The  only 
species  which  seems  to  be  at  all  similar  is  M.  bucco  (Ptychos- 
tomus  bucco  Cope,  Hayden's  Geol.  Surv.  Wyoming,  1870, 
437). 

Body  stout,  compressed,  heavy  forwards,  tapering  behind  into  a  slender 
caudal  peduncle ;  depth  4  in  length ;  head  4£  in  length,  very  short,  deep, 
and  thick,  almost  cubical,  the  snout  prominent  and  nearly  vertical,  the 
profile  being  abruptly  decurved  in  a  manner  very  unusual  among  Suckers ; 
eye  excessively  large,  longer  than  snout,  near  to  the  top  of  the  head, 
forming  more  than  one-third  of  the  side  of  the  head  (in  a  specimen  six 
inches  long),  nearly  equal  to  the  wide  and  flattlsh  interorbital  space. 
Vertex  slightly  concave ;  mucous  ridges  rather  prominent. 

Greatest  width  of  head  (through  cheeks)  greater  than  the  width  of  the 
body,  and  equal  to  greatest  depth  of  head,  \\  in  length  of  head,  and  6  in 
length  of  body;  mouth  inferior,  the  lips  but  fuiutly  plicate ;  lower  lip  full, 
truncate  behind,  not  A-shaped. 

Scales  large,  equal ;  15  before  dorsal  fin ;  lateral  Hue  distinct  and  nearly 
straight,  with  43  scales. 

D.,  I,  13.    A.,  I,  7.    V.,  9. 
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Color  plain  olivaceous  above,  silvery  below;  dorsal  and  caudal  dusky. 
Fins  not  red. 
Length  of  only  specimen,  6$  inches. 

Taken  in  Lovejoy's  Creek,  a  small  tributary  of  Oostanaula 
River,  near  Floyd  Springs,  14  miles  north  of  Rome.  One 
of  the  "natives"  "reckoned  it  was  a  Jumping  Mullet,"  but 
no  one  else  remembered  having  seen  it  before. 

86.    MTXOSTOMA  DUQUESNII. 
a.  var.  duquesnii. 

Catostomus  duquesnii  Le  Sueur,  Journ.  Phil.  Ac.  ScI.,  I,  105.  Raflnesque, 
Ich.  Oh.,  CO.  Kirtland,  Rep't  Zool.  Ohio.,  169,  192 ;  Bost.  Journ. 
Nat.  Hist.,  V,  268.  Dekay,  Fishes  N.  Y.,  203.  Storer,  Synop- 
sis, 423.  Cuv.  and  Val.,  "XVII,  458."  GUnther,  Cat.  Fishes, 
VII,  18.    Agassiz,  Am.  Journ.  Sci.  Arts,  1854,  356. 

Ptychostomus  duquesnii  Agassiz,  Amer.  Journ.  Sci.  Arts,  1855,  89. 
Cope,  Proc.  Am.  Phil.  Soc,  1870,  476.  Jordan,  Ind.  Geol.  Surv., 
1874,  221  ;  Bull.  Bufl*.  Soc.  Nat.  Hist.,  876,  195. 

Teretulus  duquesnei  Cope,  Journ.  Phil.  Ac.  Sci.,  1838,  236.  Nelson, 
1.  c.   Jordan  and  Copelaud,  Check  List,  1876. 

Moxostoma  duquesnei  Jordan,  Man.  Vert.,  295. 
Catostomus  erythrurus  Raflnesque,  Ich.  Oh.,  59,  1820. 

Ptychostomus  erythrurus  Cope,  Proc.  Am.  Philos.  Soc,  1870,  474. 

b.  var.  lachrymalis. 

Ptychostomus  lachrymalis  Cope,  Proc.  Am.  Phil.  Soc,  1870,  474. 

I  do  not  think  it  possible  to  recognize  lachrymalis,  duques- 
nei, erythrurus^  and  oneida,  as  characterized  by  Prof.  Cope, 
as  distinct  species.  In  the  Ohio  River,  the  "Common  Red 
Horse  of  the  fishermen,"  usually  answers  Le  Sueur's  duques- 
nei best,  but  most  specimens  have  nine  ventral  rays,  while 
many  have  nine  rays  on  one  side  and  ten  on  the  other ;  and 
some  not  differing  in  any  other  respect,  have  ten. 

My  specimens  from  the  tributaries  of  the  Etowah  answer 
best  to  erythrurus  and  lachrymalis  of  Cope.  Lachrymalis 
is  the  more  abundant,  and  my  specimens  of  it  are  more 
blackish  in  color,  with  larger  mouth  and  smaller  scales  than 
those  of  the  former.    Both  in  life  have  the  lower  fins  rosy, 
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becoming  orange  in  death.  They  are  locally  known  as 
White  Sucker.  Without  further  discussion  of  this  unsatis- 
factory subject,  I  present  the  following  table  of  measure- 
ments of  "Red  Horse"  from  duTerent  waters ;  all  of  which  I 
would  refer  to  duquesnii  et  vars. 
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Length  of  specimen  

12  in. 

10  in. 

11  in. 

8  in. 

11  in. 

8  in. 

12  in. 

12  in. 

10  in. 

SILURIDjE. 

ICHTHiELURUS. 

Ictalurus  Rafixksqub,  Ich.  Oh.,  63.  (Type  P.  maculatus  Raf.  =  S. 
punctatus  Raf.,  1818.) 

ICHTHiELURUS  PUNCTATUS. 
Silurus  punctatus  Raflnesque,  Am.  Monthly  Mag.,  1818,  III,  355. 

Ictalurus  punctatus  Jordan,  Bull.  Buff.  Soc.  Nat.  Hist.,  1876,  95; 
Manual  Vertebrates,  300.    Nelson,  1.  c. 
Silurus  maculatus  Raf.,  Journal  R.  Inst.,  1820. 

Pimelodus  maculatus  Haf.,  Ich.  Ohi.,  62. 
Silurus  pallidns  Raflnesque,  Journ.  Royal  Inst.,  London,  1820. 

lHmelodus  pallidus  Raf.,  Ich.  Oh.,  63.   Klrtland,  "  Rep't  Zool.  Ohio, 
169,  194." 
Silurus  cendescens  Raf.,  1.  c. 

Pimelodus  cerulescens  Raf.,  Ich.  Ohi.,  63.    Klrtland,  1.  c.  Storer, 
Synopsis,  405. 

Ictalunis  cerulescens  GUI,  Proc.  Bost.  Soc.  Nat.  Hist.,  1862,  43. 

Cope,  Proc.  Phil.  Ac.  Sc.,  1865,  85;  Proc.  Am.  Phil.  Soc,  1870, 

489.   Jordan,  Ind.  Geol.  Surv.,  1874,  222. 
Ichthalurus  cerulescens  Cope,  Journ.  Phil.  Ac.  Sc.,  1868,  237. 
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Silurus  argentinus  Raf.,  1.  c. 

f  Pimelodus  caudafurcatus  LeSucur,  Mfimoires  du  Mus6um,  V,  152,  1819. 

Amiurus  caudafurcatus  Giiiither,  Cat.  Fishes,  V,  102. 
Pimelodus  argyrus  Raf.,  Ich.  Ohi.,  04. 
fPimelmlus  fitrcifer  Cuv.  and  Val.,  "  XV,  139." 

Ictalurus  furcifer  Gill,  1.  c. 
f  Pimelodm  olivaceus  Girard,  Pac.  R.  R.  Surv.,  X,  211,  1858. 

Ictalurus  olivaceus  Gill.    1.  c. 
Pimelodus  hammondi  Abbott,  Proc.  Phil.  Ac.  Sc.,  1860,  568. 
t  Ictalurus  simpsoni  Gill,  Proc.  Bost.  Soc.  Nat.  Hist.,  1862,  43. 

The  Blue  Cat  or  Channel  Cat  is  taken  in  considerable 
numbers  in  the  Etowah  and  Oostanaula.  A  large  specimen, 
procured  of  a  fisherman,  does  not  differ  obviously  from  oth- 
ers from  the  French  Broad  and  the  Wabash. 

AMIURUS. 

=  Ameiurus  Rafinbsque,  Ich.  Ohi.,  1820,  65.  (Type  P.  cupreus  Raf.) 
=  Amiurus  Gill,  Proc.  Bost.  Soc.  Nat.  Hist.,  1862,  45. 

37.    AMIURUS  CUPREUS. 

Silurus  cupreus  Raf.,  Journal  Royal  Inst.,  London,  1820. 

Pimelodus  cupreus  Raflnesque,  Ich.  Oh.,  1820,  65.    Kirtland,  44  Rep't 
Zool.  Ohi.,  169,  194;"  Bost.  Journ.  Nat.  Hist.,  IV.  Dekay, 
Fishes,  N.  Y.,  187.    Storer,  Synopsis,  404.    Girard,  Proc.  Phil. 
Ac.  Sc.,  1859,  159. 
Amiurus  cupreus  Gill,  Proc.  Bost.  Soc.  Nat.  Hist.,  1862,  45.  Cope, 
Proc.  Am.  Philos.  Soc,  1870,  485.   Jordan,  Bulletin  Buff.  Soc. 
Nat.  Hist.,  1876,  96;  Man.  Vert.,  302.    Nelson,  1.  c. 
Ameurus  cupreus  Cope,  Proc.  Phil.  Ac.  Sc.,  1865,  276. 
f  Pimelodus  f  I inus  Girard,  Pac.  R.  R.  Surv.,  X,  209. 

f  Amiurus  Jelinus  Gill,  I.  c.    Cope,  1.  c. 
Pimelodus  antoniensis  Girard,  1.  c. 

Amiurus  antoniensis  Gill,  1.  c.    Cope,  1.  c. 

This  species  abounds  in  the  deeper  and  more  muddy  trib- 
utaries of  the  Etowah  and  Oostanaula.  Most  of  my  speci- 
mens were  taken  in  Beech  Creek.  They  do  not  differ  obvi- 
ously from  specimens  from  the  Illinois  River.  It  is  known 
locally  as  Yellow  Cat. 
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NOTURUS. 

Noturus  Rakinesqub,  Am.  Monthly  Mag.,  1818,  41.  (Type  X.  flavut 
Raf.) 

Schllbeodes  "Blekker,  Act.  Soc.  8c,  Indo-Ncdcrl,  4,  258  "  (Type 
S.  gyrinus  Mitchill.) 

88.    NOTURUS  LEPT A CANTHUS.    Sp.  nov. 

Head  small,  4  In  length,  without  furrow  above,  long  and  narrow,  nearly 
as  wide  across  the  suout  as  behind  the  eyes ;  width  of  head  54  in  length, 
without  caudal,  less  than  the  width  of  the  body ;  upper  jaw  much  the 
longer;  eye  6  in  head;  barbels  very  short,  the  longest  shorter  than  head. 
Premaxillary  band  of  teeth  without  lateral  processes. 

Body  slender,  elongate,  compressed  behind;  the  belly  full;  depth  5|  in 
length. 

Dorsal  fln  beginning  one-third  the  distance  from  snout  to  candal,  mid- 
way between  snout  and  middle  of  anal ;  dorsal  and  pectorals  very  small 
and  short,  their  spines  extremely  weak  and  slender,  not  one-fourth  the 
length  of  the  head.    Caudal  flu  rounded,  continuous  with  the  adipose  tin. 

Fin  rays.    D.,  I,  6.    P.,  I,  8.    A.,  14. 

Color  pale  reddish  yellow,  slightly  blotched. 

Habitat.  Silver  Creek, —  a  single  specimen  taken  a  mile 
above  its  junction  with  the  Etowah. 

The  species  of  this  genus  have  not  been  well  described 
and  it  is  not  easy  to  present  a  comparative  table  of  their 
characters.  This  species  seems  to  differ  from  all  the  others 
in  the  small  and  narrow  head,  and  particularly  in  the  very 
small  and  slender  dorsal  and  pectoral  spines  which  are  devoid 
of  internal  serratures. 

ANGUILLIDJE. 

ANGUILLA. 

Anguilla  "  Thcnbero,  Nouv.  Mem.  Stock.,  179."  (Type  Mumna  an- 
guilla  L.  —  A  vulgaris). 

89.    ANGUILLA  VULGARIS  Fleming  (Dareste). 

The  Common  Eel  occurs  in  the  Etowah  and  Oostanaula. 
The  only  specimeus  which  we  caught  were  less  than  half  au 
inch  long,  aud  they  escaped  through  the  cover  of  the  live- 
pail.  The  synonymy  of  this  species  will  be  presented  else- 
where. 
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LEPIDOSTEIDiE. 

LEPIDOSTEUS. 

Lepisosteus  LAcfcpfcDE,  "Hist.  Nat.  des  Poissons,  V.,  1803,  331." 
(Type  L.  gavialis  Lac.     Esox  osseus  L.) 
Iiepidosteus  Agassis,  Poissons  Fossiles,  II,  1843. 

40.   LEPIDOSTEUS  OSSEUS.    (Lac6pede)  Agassiz. 

I  shall  present  elsewhere  what  I  consider  to  be. the  synon- 
ymy of  this  species,  to  which  for  the  present  all  our  long- 
nosed  Gars  may  bo  referred.  A  single  specimen  was  taken 
in  the  Etowah,  which  would  probably  be  L.  otarius  Cope,  in 
Prof.  Cope's  arrangement  (Proc.  Phil.  Ac.  Sci.,  1865, 
80),  and  L.  treculii  Dum.  in  the  wonderful  scheme  of  Prof. 
August  Dumeril  (Hist.  Nat.  des  Poissons,  1870).  This 
author  recognizes  17  valid  species  of  Lepidosteus  proper, 
besides  several  doubtful  ones.  These  are  distinguished  by 
characters  often  utterly  trivial,  some  of  them  purely  individ- 
ual and  often  unlike  on  different  sides  of  the  same  fish; 
others  are  dependent  on  age, — as  the  diameter  of  the  eye 
compared  with  the  length  of  the  lower  jaw. 

The  specimen  referred  to  from  the  Oostanaula  differs  from 
all  the  other  specimens  of  Gar  Pike  which  I  have  seen,  in  its 
color,  it  being  almost  jet  black  in  life. 

I  give  hero  the  measurements  of  three  Gars,  with  the 
characters  considered  as  specific  in  the  schemes  of  Profs. 
Dumeril  and  Cope. 
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Head  in  length  (to  upper  base  of  caudal). . . 
Head  compared  to  distance  flora  V.  to  A... 

Eye  in  frontal  width    
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Eye  in  lower  jaw  
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Part  II.    Chattahoochee  River. 

While  waiting  for  a  train  at  Atlanta,  we  were  enabled  to 
spend  part  of  a  day  in  studying  the  fishes  of  the  tributaries 
of  the  Chattahoochee  River.  We  first  tried  Peach  Tree 
Creek,  some  five  miles  north  of  the  city.  This  stream  is 
deep  and  excessively  muddy,  and  we  secured  nothing  of  note. 
We  then  proceeded  to  Pace's  Ferry  on  the  Chattahoochee, 
but  the  canes  on  the  shores  and  the  snags  and  rocks  iu  the 
water,  prevented  us  from  accomplishing  any  thing.  We 
then  struck  a  clear  rapid  stream  known  as  Nancy's  Creek,  a 
mile  or  two  above  its  mouth,  and  secured  the  species  below 
enumerated.  It  is  to  be  noticed  that  the  waters  of  the 
Chattahoocheo,  like  thos%  of  the  Etowah,  find  their  way  to 
the  Gulf,  while  the  Ocmulgee,  whose  source  is  only  a  few 
miles  distant,  flows  into  the  ocean. 

1.  MICROPTERUS  SALMOIDES  (Lacepcde)  QUI. 

2.  •HELIOPERCA  PALLIDA  (Mitch.)  Jordan. 

3.  NOCOMIS  BIGUTTATUS  (Kirtland)  Cope  and  Jordan. 

fCatostomus  melanolus  Raf.,  Ich.  Oh.,  58. 

Ceratirhthys  melanotus  Jordan,  Man.  Vert.,  278. 
Semolilus  biguUatu*  Kirtland,  Bost.  Journ.  Nat.  Hist.,  1840,  III,  344. 

Leudacm  bignttatus  Dekay,  Fishes  N.  Y.,  1842,  214.  Store r,  Sy- 
nopsis, 413. 

Ceraticbthys  biguttatvs  Baird,  Girard,  Proc.  Phil.  Ac.  Sci.,  1856,  213. 
Putnam,  Bull.  M.  C.  Z.,  18G3,  8.  Cope,  Cyp.  Penn.,  1866,  366; 
Journ.  Phil.  Ac.  Sci.,  1868,  226;  Proc.  Am.  Phil  Soc,  1870,  459. 
GUnther,  Cat.  Fishes,  VII,  178.  Jordan,  Ind.  Geol.  Survey,  1874, 
223.  Jordan  and  Copeland,  Bull.  Buff.  Soc.  Nat.  Hist.,  1876, 
149.  Nelson,  Bull.  Ills.  State  Mus.,  1876.  Uhler  and  Lugger, 
Fishes  Md.,  144.  Cope  and  Yarrow,  Lieut.  Wheeler's  Survey, 
1876. 

Nbcomit  biguttatus  Cope  and  Jordan,  Proc.  Phil.  Ac.  Sc.,  1877. 


*  JMioprrca  Jordan,  gen.  nov.  This  genus  differs  A'om  Leptopomu*  in  the  absence 
of  palatine  teeth,  nnd  in  the  structure  of  the  gill  rakers,  which  are  mora  blender  than 
In  Lepiopomu*  and  beset  with  floe  prickles,  like  the  stein  of  a  briar.  The  type  Is 
Labrun  pallUlut  Mitch.  (=  I'umotit  incitor  C.  and  V.).  I'omotis  obscunu  Ag.  and 
Lepiopomus  itchyrut  Jor.  and  Nelson,  Mss.,  belong  to  llelioperca.  The  etymology  is 
heliot,  sun,  and  perke,  perch,  suggesting  Uie  vernacular  name  of  "  Sun-fish,"  universal 
in  this  country. 

June,  1877.  27  Ann.  Lyc.  Nat.  Hist.,  Vol.  xi. 
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fLeueiscitfi  croccus  Storer,  "  Proc.  Bost.  Soc.  Nat.  Hist.,  July,  1845;" 

Synopsis,  417.    Agassiz,  Am.  Journ.  Scl.  Arts,  1854,  359. 
fXocomis  nchrascensis  Girard,  Proc.  Phil.  Ac.  Sci.,  1856,  213;  Pac.  R.  R. 

Surv.,  X,  254,  1858. 
Nocomis  bellicus  Girard,  Proc.  Phil.  Ac.  Sci.,  1856,  213. 
Ceratichthys  cyclolis  Cope,  Proc.  Phil.  Ac.  Sci.,  1864,  277;  Cyp.  Penn.,  365. 

Giinther,  Cat.  Fishes,  VII,  178.    Cope,  Proc.  Am.  Phil.  Soc, 

1874,  136. 

f  Ceratichthys  micropogon  Cope,  1.  c,  1.  c.    Giinther,  1.  c,  179  (hybrid?). 
Ceratichthys  stiymaticus  Cope,  1.  c.  278,  1.  c.  366.    Giinther,  1.  c. 

We  did  not  find  this  common  species  in  any  other  of  the 
southern  streams.  It  is  probably  not  rare,  however.  L. 
croceus  Storer  and  JV.  bellicus  Girard,  seem  to  have  been 
based  upon  it.  Some  highly  colored  spring  males  in  my 
possession  from  the  lakes  of  Northern  Indiana,  have  the  fins 
bright  red,  and  the  red  spot  on  each  side  of  the  head,  which 
suggested  the  name  of  "biguttatus,"  very  conspicuous. 
Other  spring  males  have  a  singular  swollen  crest  on  the  head. 

4.  PHOTOGENIS  EURYSTOMUS.    Sp.  nov. 

Form  elongated,  resembling  P.  stigmaturus,  but  heavier  forwards,  the 
head  more  like  that  of  Luxilus  coccogenis  and  L.  cornutns.  Depth  4]  in 
length. 

Head  large,  rather  elongate,  about  4  in  length,  its  upper  surface  rounded 
and  (in  males)  covered  with  small  tubercles. 

Upper  jaw  slightly  projecting  beyond  the  large,  oblique  mouth,  which 
reaches  to  opposite  the  eye.  Eye  large,  3J  in  head.  Iris  white,  as  in  al- 
lied species. 

Scales  moderately  large,  rather  loose,  the  edges  unusually  pale.  Lat.  1. 
38  (87  to  40)  ;  16  to  20  scales  in  front  of  dorsal. 

Dorsal  tin  behind  ventrals,  nearer  caudal  than  snout,  low,  about  5|  in 
length  of  body. 

D.,  I,  8.    A.,  I,  8.    Teeth  1,  4-4,  1,  entire,  without  grinding  surface. 

Color  very  pale  olive;  a  faint  dark  caudal  spot.  Dorsal  with  a  very 
faint  dusky  blotch  on  Its  last  rays,  and  Its  tip,  as  well  as  those  of  the 
anal  and  caudal,  tilled  with  white  pigment.  Some  of  the  smaller  speci- 
mens had  the  caudal  chiefly  pale  red,  a  red  bar  across  dorsal,  aud  a  faint 
red  bar  down  the  cheeks,  as  in  L.  coccogenis.  It  is*  possible  that  the 
breeding  colors  are  brilliant,  but  all  my  specimens  are  very  pale. 

Habitat.  Nancy's  Creek,  a  small  tributary  of  the  Chatta- 
hoochee River  above  Atlanta,  where  it  is  quite  abundant. 
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For  a  comparison  with  other  species  of  Photogenis,  see  Part 
I  of  this  paper. 

5.  ERIMYZON  OBLONGUS  (Mitchill)  Jordan. 

6.  MYXOSTOMA  DUQUESNII  (Le  Sueur)  Jordan. 

7.  -  ICHTH.ELURUS  PUNCTATUS  (Raflnesque)  Jordan. 

This  species  is  extremely  abundant  in  Nancy's  Creek, 
where  we  took  two  or  three  quite  large  specimens.  In  the 
north  I  have  never  seen  it  outside  of  the  river  channels,  and 
hence  its  name  of  Channel  Cat.  Possibly  the  southern  fish 
is  different,  but  if  so,  the  distinctions  have  escaped  my  no- 
tice.   My  specimens  are  very  pale  and  silvery. 


Part  III.    Ocmuloee  River. 

Our  collections  in  this  stream  were  made  in  the  South 
Fork,  or  South  River,  at  Flat  Shoals  (Flat  Rock  P.  O.), 
in  Dekalb  Co.,  some  16  miles  south-east  of  Atlanta.  At 
this  point  the  river  flows  down  an  inclined  plane  on  a  bed  of 
granite,  and  as  its  banks  have  been  cleared  in  the  immediate 
neighborhood  of  the  "Shoals,"  it  offers  excellent  advantages 
for  small  seining.  Our  work  was  confined  to  one  point,  as 
the  river  is  thickly  wooded  above  and  below,  and  therefore 
full  of  snags. 

All  the  species  obtaiued  here  were  exceedingly  pale  in 
color,  probably  owing  in  some  way  to  the  character  of  the 
water  or  the  bottom.  In  a  general  way,  the  fauna  is  very 
similar  to  that  reported  by  Prof.  Cope,  from  the  Catawba. 
The  apparent  absence  of  Luxilus  cornulus  is  noteworthy.  Of 
course  the  sixteen  species  which  we  obtained  form  but  a  small 
part  of  the  number  of  fishes  which  occur  in  the  basin  of  the 
Ocmulgce. 

1.    HADROPTERUS  NIGROFASCIATUS  Agassiz. 

Three  large  specimens  taken  iu  rapid  water. 
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2.    MICROPTERUS  SALMOIDES  (Lacepede)  GllL 
Abundant ;  known  as  "  Trout." 

Genus  CHiENOBRYTTUS. 

=  Calliuru8  AOA88IZ,  Aracr.  Journ.  Scl.  Arts,  1854  (uot  of  Raflnesqoe). 
(Type  C.  punctulatus  Ag.,  not  of  Raf.) 

=  Ch83nobryttus  Gill,  Amer.  Journ.  Sci.  Arts,  18G4,  92.  (Type  CaU 
Hums  melanops  Girard.) 

=  Glossoplites  Jordan,  Man.  Vert.,  1876,  234.  (Type  Calliurus  md- 
auops  Girard.) 

8.    CHJENOBRYTTUS  VIRIDIS  (Cuv.  and  Val.)  Jordan. 

Two  specimens  taken  in  the  Ocmulgee  River,  respec- 
tively seven  and  three  inches  in  length,  are  referred  for  the 
present  to  the  above  species.  I  have  had  considerable  diffi- 
culty in  identifying  them,  owing  to  imperfections  in  the  de- 
scriptions. They  agree  fairly  with  C.  gulosus  Cuvier,  but 
the  coloration  is  certainly  not  that  of  "Pomotis  vulgaris." 
C.  viridis  Cuv.,  is  very  briefly  described,  but  the  coloration 
is  that  of  my  specimens,  and  the  reference  of  this  species  to 
Centrarchus,  by  Valenciennes,  would  imply  that  it  is  a  large- 
mouthed  species,  and  therefore  a  Chrcnobryttus.  Calliurus 
florideusis  Holbrook,  agrees  in  the  main,  but  differs  in  one 
or  two  minor  characters.  Lepomis  gillii  Cope,  describes  my 
smaller  specimen  perfectly,  even  to  the  least  detail,  but  my 
larger  one  differs  somewhat.  These  differences  are  probably 
due  to  age.  But  Prof.  Cope  does  not  mention  the  teeth  on 
the  tongue,  which  seem  to  me  to  be  a  very  important  feature, 
probably  even  of  generic  value.* 

At  present  it  seems  probable  that  our  true  Chamobrytli,  or 
Sun  fishes  with  rounded  operculum,  three  anal  spines,  an  ad- 
ditional maxillary  bone,  large  mouth,  and  teeth  ou  the  tongue, 
will  ultimately  be  reduced  to  two  species,  which  are  closely 


•  Since  the  above  was  in  press,  I  have  examined  the  types  of  L.  gillii  Cope,  and  find 
that  they  have  teeth  on  the  tongue,  and  also  various  specimens  in  the  Smithsonian  Col- 
lections from  localities  In  South  Carolina  and  southward;  1  have  no  doubt  whatever 
of  the  identity  of  i-iridia.  jlorUlciuu,  and  gillii. 
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related,  the  one,  C.  gulosus  (C.  and  V.),  occurring  chiefly 
west  of  the  Alleghanies,  and  in  the  Great  Lakes  ;  the  other, 
C.  viridis  (C.  and  V.) ,  occurring  in  the  South  Atlantic  States. 

The  other  species  referred  to  Chrenobryttus,  or  "Calliurus," 
seem  to  me  to  form  a  natural  genus  for  which  the  name  Apo- 
molis  Ilaf.,  proposed  for  those  species  of  Lepomis  which 
have  a  very  short  opercular  flap,  must  be  retained.  These 
have  the  tongue  and  pterygoids  toothless,  the  mouth  smaller, 
the  supernumerary  bone  small  but  present,  the  spines  low^ 
and  the  appearance  more  like  that  of  Lepomis.  Type  Ich- 
thelis  cy anellus  Raf., —  JBryttus  mineopas  Cope.  The  name 
Glossoplites  was  proposed  by  me  for  typical  Chamobryttus, 
under  the  erroneous  impression  that  Chcenobrytlus  melanops 
Cope  {Ichthelis  Raf.),  was  the  type  of  Chamobryttus,  instead 
•  of  Calliurus  melanops  Girard.  Glossoplites  is  therefore  to 
be  suppressed. 

The  synonymy  of  the  supposed  two  species  of  Chamobryt- 
tus  will  probably  be  as  follows  : — 

CH2ENOBRYTTUS  GULOSUS. 

Pomotis  gulosus  Cuv.  and  Val.,  Ill,  367  (Louisiana). 

Centrarchus  gulosus  Cuv.  and  Val.,  VII,  344.  Dekay,  Fishes  N.  Y., 
31  (copied).  Storer,  Synopsis,  291  (copied).  Giinther,  Cat. 
Fishes,  I,  258  (copied). 

Calliurus  gulosus  Agassiz,  Am.  Journ.  Sci.  Arts,  1854,  300  (no  des- 
cription). 

Clicenohryttus  gulosus  Cope,  Proc.  Phil.  Ac  Sci.,  1865,  84  (Michigan, 
not  described).  Jordan,  Man.  Vert.,  285  (copied).  Jordan 
and  Copeland,  Bull.  Buff.  Soc.  Nat.  Hist.,  1876,  137  (name  only). 
Jordan,  Proc.  Phil.  Ac.  Nat.  Sci.,  1877. 

Lepomis  gulosus  Cope,  Journ.  Phil.  Ac.  Sci.,  1868,  223  (copied?). 
?  Calliurus  punctulntus  Agassiz,  Am.  Journ.  Sci.  Arts,  1854,300  (Hunts- 

vllle,  Ala.,  Tenn.  R. ;  not  described;  not  of  Raf.). 
Calliurus  melanops  Girard,  Pac.  R.  R.  Surv.,  X,  11,  1858  (Texas —  va- 
rious streams). 

JJryttus  melanops  Giinther,  Cat.  Fishes,  I,  260  (copied). 

Chanobryttus  melanops  Gill,  Amer.  Journ.  Sci.  Arts,  1864,  92  (uot 
described;  not  of  Cope). 

Glossoplites  melanops  Jordan,  Man.  Vert.,  1876,  223  (Illinois  R.)  ;  ib. 
317  (Lake  Michigan;  description  of  fresh  specimens). 
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LepomU charybdis  Cope,  Journ.  Phil.  Ac.  Scl.,  1868,  224  (copied;  name  pro- 
posed as  a  substitute  for  melanops,  preoccupied  by  Raflnesque). 
Chanobryttus  charybdis  Cope,  Proc.  Am.  Phil.  Soc.,  1870,  252  (mere 
meutlou). 

CHJENOBRYTTUS  VIRIDIS. 

Centrarchus  viridis  Cuv.  and  Val.,  VII,  345  (South  Carolina).  Dekay, 
Fishes  N.  Y.,  81  (copied).    Storer,  Synopsis,  291  (copied). 
Chccnnbryttus  viridis  Jordan  and  Copeland,  Bull.  Bufl".  Soc.  Nat. 
Hist.,  1876,  137  (name  only). 

Bryttus  reticulums  Cuv.  and  Val.,  VII,  345  (S.  Car.),  (and  of  various  com- 
pilers). 

Calliurus  Jforidensis  Holbrook,  Journ.  Phil.  Ac.  Sci.,  1855,  53  (St.  John  s 
River). 

Bryttus  floridensis  Gtinther,  Cat.  Fishes,  I,  260  (copied). 
Cha ttnbryttus  fioridensis  Jordan  and  Copeland,  Bull.  Buff.  Soc,  1876, 
137  (name  only). 

Lei'omis  rjHlii  Cope,  Journ.  Phil.  Ac.  Sci.,  1868,  225  (James  R.,  Va.;  good 
description  of  a  young  specimen). 
Chanobryttus  ffillii  Cope,  Proc.  Am.  Phil.  Soc,  1870,  452  ("All 
streams  of  North  Carolina.,  east  of  the  Alleghanies;  not  found 
In  the  French  Broad").  Jordan  and  Copeland,  1.  c.  (name 
only). 

Glossojditcs  gillii  Jordan,  Manual  Vert.,  233  (copied). 

My  larger  specimen  shows  the  following  characters  : — 

General  form  of  Ambloplites;  rather  elongate;  robust  and  thick;  depth 
24  in  length;  thickness  half  the  depth;  head  large,  somewhat  acuminate, 
2\  in  length.  Eye  large,  equal  to  snout,  44  in  head;  maxillary  extendiug 
to  opposite  its  posterior  margin ;  supplementary  bone  large ;  mucous  cav- 
ities and  grooves  well  developed;  cheeks  and  opercles  with  large  scales 
in  about  six  rows  each;  limb  of  preopercle  dentate;  profile  making  but  a 
slight  angle.    A  conspicuous  patch  of  teeth  on  the  tongue, 

Dorsal,  X — 0,  in  a  furrow ;  A.,  Ill,  8.  Lateral  line  43,  six  rows  of  scales 
above  it  aud  about  11  beloty.  Soft  rays  of  vertical  fins,  considerably 
scaly. 

Spines  stout,  the  longest  dorsal  spine  \  the  length  of  the  head,  as  long 
as  from  snout  to  middle  of  eye;  third  anal  spine  still  longer.  All  the 
spines  shorter  than  the  soft  rays.  Pectorals  reaching  beyond  tips  of  ven- 
tral*.   Caudal  emarginate.    Opercular  spot  moderate,  smaller  than  eye. 

General  color  olive  green,  with  a  golden  lustre;  each  scale  with  a  black- 
ish spot,  these  forming  very  conspicuous  lines  along  the  rows  of  scales; 
fins  mottled,  the  mottling*  darkest  on  the  dorsal  behind,  but  hardly  forming 
a  spot;  three  broad  faint  oblique  bars  across  the  opercles;  faint  traces  of 
vertical  bars;  the  general  color  retained  in  spirits;  no  red  In  life,  except 
a  shade  ou  the  Iris,  aud  no  distinct  black  iu  death. 
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The  small  specimen  is  more  elongate,  with  higher  spines ; 
higher  than  the  short  rays,  and  the  vertical  bars  quite  dis- 
tinct, as  in  the  young  of  Helioperca  pallida. 

Length  of  larger  specimen,  7  inches;  smaller  3  inches. 
Taken  in  the  South  Fork  of  the  Ocmulgee  River,  where 
the  species  is  known  as  "  Bream  "  and  "  Red  Eye." 

This  species  is  closely  related  to  "Ch.  melanops"  or  "gulo- 
sus"  A  specimen  of  the  latter  from  Lake  Michigan,  eight 
inches  long,  differs  from  the  above  description  in  the  follow- 
ing particulars :  — 

Body  stouter,  thicker  and  deeper;  the  generic  characters  more  em- 
phatic; depth  2£  in  length;  head  2?;  angle. made  by  projection  of  snout 
greater;  lat.  I.,  40;  spines  shorter,  longest  34  In  head  ;  opercular  spot  very 
large,  as  large  as  eye.  Coloration  quite  different;  iu  spirits  nearly  black; 
in  life  as  follows : — Dark  olive  green  above;  sides  greenish  and  brassy, 
with  blotches  of  pale  blue  and  bright  coppery  red,  the  latter  shade  pre- 
dominating; belly  bright  brassy  yellow,  profusely  mottled  with  light  red; 
lower  jaw  chiefly  yellow ;  iris  bright  red ;  opercular  spot  black,  bordered 
with  copper  color;  three  or  four  dark  red  bands  radiating  backwards  from 
eye  across  cheeks  and  opercles,  separated  by  narrow  pale  blue  ones ;  upper 
fins  barred  with  black,  orange  and  blue,  the  black  predominating;  lower 
fins  blackish.  The  young  of  this  species  is  very  much  mottled  and 
blotched,  somewhat  as  iu  Ambloplites  rupestris,  but  the  pattern  of  marking 
more  chaiu-like,  sometimes  forming  obscure  vertical  bars. 

4.   LEPIOPOMUS  AURITUS. 

Labrus  auritua  "Linnams,  Systema  Naturre." 

Lepomis  auritua  Gill,  Amer.  Jouru.  Scl.  Arts,  1804,  93. 
Ichthelis  auritus  Jordan  and  Copeland,  Bull.  Buff.  Soc,  1876,  138. 
Pomotis  rubricauda  Holbrook,  Ich.  S.  Car.  1st.  Ed.,  10,  1855.  Glinther, 
Cat.  Fishes,  I,  262,  part. 
Ichthelis  rubricauda  Holbrook,  Ich.  S.  Car.,  1860,  15.  Putnam, 

M.  C.  Z.,  1863,  6.    Jordan,  Man.  Vert.,  239. 
Lepomis  rubricauda  Cope,  Proc.  Am.  Phil.  Soc,  1870,  452. 

Many  small  specimens  of  this  species  were  taken ;  and  the 
remains  of  two  or  three  large  ones,  thrown  away  by  the  fish- 
ermen, were  seen.  The  common  long-eared  Suufish  of  the 
North-east  (Pomotis  or  Lepomis  appendix  of  authors)  is 
probably  identical  with  Lepiopomus  auritus. 
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5.   ESOX  RETICULATUS  Le  Soeur. 
var.  AFFINIS  (Holbrook)  Jordan. 

A  single  large  specimen  of  tbis  species  was  taken.  It  is 
known  locally  as  the  Jack. 

6.    SEMOTILUS  COKPORALIS  (Mltchill)  Putnam. 

A  few  small  specimens  from  a  little  Spring  run, — not 
found  in  the  river. 

7.   NOCOMIS  RUBRIFRONS  Jordan. 

This  little  fish  we  found  quite  abundant.  It  is  possible 
that  it  is  specifically  different  from  the  northern  form. 

8.    IIYBOPSIS  HUDSOXIUS. 
var.  AMARUS, 
var.  hudsonius. 

Clupea  httdsonia  Dewitt  Clinton,  "Annals  Lyceum  Nat.  Hist.  N.  Y.,  I, 
49,  1824." 

Leucisrus  hudsonius  Dekay,  Fishes  N.  Y.,  1842,  206.  Storer,  Sy- 
nopsis, 409.  Agassiz,  Lake  Superior,  1850,272.  Giinther,  Cat. 
Fishes,  VII,  251. 

Uybopxis  hudsonius  Putnam,  Bull.  M.  C.  Z.,  1863,  9.  Cope,  Cyp. 
Peon.,  386.  Cope,  Proc  Am.  Phllos.  Soc.,  1870,  460.  Jordan, 
Man.  Vert.,  1876,  281.  Jordan  and  Copeland,  Bull.  Buff.  Soc., 
1876,  150. 

Hudsonius  Jluviatilis  Girard,  Proc.  Phil.  Ac.  Sci.,  1856,  210. 

var.  amarus. 

Uudsonius  amarus  Girard,  Proc.  Phil.  Ac.  Sci.,  1856,  210. 

llybi>l>sis  amarus  Cope,  Proc.  Am.  Phil.  Soc,  1870,  460.   Jordan  and 

Copeland,  Bull.  Buff.  Soc,  1876,  150. 
Hyhopsis  phaimut  Cope,  Proc  Phil.  Ac.  Sci.,  1864,  279.    Abbott,  Am. 

Naturalist. 

My  specimeus  show  the  following  characters  :  — 

Head  stout,  broad  above  and  rather  short,  44  in  length,  depth  4?;  the 
form  elongated. 

Top  of  head  flattish ;  snout  curved,  but  not  so  abruptly  bent  downward 
as  represented  in  Dekay's  figure  of  L.  hudsonius.  Eye  very  large,  about 
3  in  head,  rather  greater  thau  snout.  Mouth  moderate,  inferior,  some- 
what oblique. 
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Scales  large,  14  before  the  dorsal,  38  in  the  lateral  line.  Dorsal  over 
ventrals ;  pectorals  not  reaching  ventrals,  the  latter  not  to  veut.  D.,  I, 
7.  A.,  I,  8.  Teeth  in  specimens  examined  1,  4-4,  0.  Length  of  largest 
specimen  4$  inches. 

Color  uniform  —  very  pale  olive,  becoming  silvery;  a  silvery  lateral 
band,  a  gilt  vertebral  line,  and  traces  of  a  faint  caudal  spot. 

Habitat.  South  fork  of  the  Ocmulgee  River,  very  abun- 
dant. This  seems  to  differ  from  hudsonius  chiefly  in  its  pale 
color  and  less  convex  front.  I  therefore  here  consider 
amarus  as  a  variety  only ;  still  it  may  be  a  distinct  species. 
Later  comparisons  have  assured  me  that  the  latter  view  is 
correct. 

EPISEMA. 

Episema  Cope  and  Jordan,  Proc.  Phil.  Ac.  Nat.  Sci.,  1877.  (Type 
PhotogenU  scabriceps  Cope.) 

9.    EPISEMA  CALLISEMA.    Sp.  nov. 

Body  elongated,  fusiform,  compressed;  depth  4$  in  length  (4i  to  4?). 

Head  elongate,  somewhat  abruptly  truncate,  about  4  In  length ;  snout 
projecting  beyond  the  moderate -sized,  oblique  mouth,  which  reaches  to 
nearly  opposite  the  eye.  Head  and  upper  neck  tuberculate,  as  in  Photo* 
gents.    Eye  moderate,  44  in  head. 

Scales  firm,  closely  imbricated,  with  dark  edges,  15  before  dorsal,  89  in 
the  lateral  line.  Dorsal  fln  —  In  male  specimens  —  immensely  high,  its 
length  more  than  \  the  length  of  the  body  (in  females  4),  the  last  raya 
extending  backward  nearly  as  far  as  the  large  anal. 

Dorsal  directly  over  ventrals,  or  perhaps  very  slightly  posterior,  Its  first 
ray  over  the  second  or  third  of  ventrals,  nearer  snout  than  base  of  caudal 
fln.  Pectorals  not  reaching  ventrals,  the  latter  to  vent.  D.,  I,  8.  A.,  I,  8. 
Teeth  uniformly  0,  4-4,  0,  of  the  same  form  as  in  P.  stigmaturus,  hooked, 
and  with  sharp,  entire  cutting  edge.  Females  smaller  than  males;  dull 
in  color,  with  small  and  slender  heads;  the  two  sexes  appearing  like  dif- 
ferent species.    Length,  2  or  3  inches. 

Coloration  brilliant;  clear  dark  blue  above,  sides  and  below-abruptly 
silvery ;  a  blue  lateral  streak  resembling  that  of  P.  coeruleus,  bounding  the 
blue  of  the  upper  parts,  the  white  pigment  of  the  lower  parts  looking  as 
if  painted  on  over  the  blue. 

Dorsal  with  a  large  black  spot  on  its  last  rays  above;  dorsal,  anal,  and 
caudal  with  the  usual  satin-white  pigment  at  their  tips;  these  fins  other- 
wise of  a  bright  clear  ferruginous  orange,  characteristic  of  this  species. 

Habitat.  Very  abundant  in  the  South  Fork  of  the  Oc- 
mulgee.   One  of  the  handsomest  of  our  Minnows,  both  in 
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form  and  coloration.  Its  relationships  are  entirely  with  P. 
coeruleus,  P.  xamurus,  and  other  species  placed  in  Photo- 
genis,  but  the  anterior  dorsal  necessitates  its  reference  to 
Episema.  E.  calUsema  resembles  Cyprinella  whipplei  Grd., 
having  a  similar  dorsal  fin,  but  the  latter  species,  according 
to  Girard's  description,  has  the  dorsal  nearer  to  the  caudal 
than  the  snout.  It  has  also  a  longer  anal  fin,  a  larger  eye, 
and  a  deeper  body,  besides  the  presence  of  two  rows  of  teeth. 

10.    PIIOTOGENIS  XJENURUS. 
Minnilus  xcenurus  Jordan,  Proc.  Phil.  Ac.  Scl.f  1877,  79. 

This  beautiful  species  is  fully  described  in  the  paper  above 
cited.  It  is  the  most  abundant  species  in  the  Ocmulgee 
River,  and  wo  obtained  hundreds  of  specimens.  The  males 
are  provided  with  rows  of  quite  large  tubercles  along  the 
sides  of  the  caudal  peduncle  —  one  on  each  scale  —  in  addi- 
tion to  those  which  are  found  upon  the  head  and  neck.  The 
bases  of  the  pectorals,  ventrals,  and  anal,  are  filled  with  white 
pigment,  as  arc  the  tips  of  the  dorsal  and  caudal.  The  col- 
oration in  general  resembles  that  of  P.  calh'stius,  but  the 
black  caudal  spot  is  obsolete,  and  the  size  is  much  smaller* 
I  at  first  identified  this  with  P.  pyrrhomelas  Cope ;  but  a 
comparison  with  Cope's  types  shows  several  points  of  differ- 
ence. 

11.   NOTEMIGONUS  ISCHANUS.    Sp.  dot. 

A  species  of  this  genus,  for  which  the  above  name  is  pro- 
posed, is  very  abundant  in  still  waters  in  the  Ocmulgee 
River.  It  differs  from  If.  americanus  in  the  extreme  com- 
pression of  the  body,  and  in  the  longer  anal  fin. 

Head  rather  long  and  slender,  depressed  and  flat  between  the  eyes,  more 
pointed  than  In  N.  americanus,  and  less  rounded  above,  4£  in  length. 
Mouth  longer  and  less  oblique.  Eye  very  large,  white,  much  larger  than 
in  americanus,  about  3  in  head  (nearly  4  in  americanus  of  the  same  size), 
the  maxillary  reaching  eye. 

Body  elongate ;  depth  3|  in  length ;  excessively  compressed,  perhaps 
more  so  than  in  any  other  Cyprinoid  whatever;  the  greatest  thickness 
being  less  than  the  thickness  of  the  head,  and  less  than  half  the  length  of 
the  head.   Back  and  belly  closely  compressed. 
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Scales  rather  larger  than  In  americanus;  lateral  line  41  to  45;  scales  of 
sides  and  lateral  line  not  dark-edged ;  the  puuctulations  above  not  gath- 
ered into  little  spots. 

D.,  I,  18.  A.,  I,  16  (1, 15  to  I,  18).  Teeth  0,  5-5,  0,  rather  slender,  with 
short  hook,  and  the  edge  not  .strongly  crenate ;  the  5  nearly  in  one  line. 

Color  very  pale  olive  above,  with  silvery  lustre.  My  specimens  are  all 
extremely  pale,  which  is,  perhaps,  a  local  peculiarity ;  lower  fins  red  in 
spring  males. 

The  described  species  of  this  genus  may  be  compared  as 
follows :  — 

*      Beginning  of  dorsal  decidedly  nearer  caudal  than  muzzle. 
a.     Eye  moderate,  about  4  iu  head. 

b.  V.,  I,  7  or  I,  8;  A.,  I,  12  to  I,  14;  lat.  1.50;  scales 

small,  their  edges  punctate;  head  short,  blunt, 
rounded  above;  lateral  line  strongly  decurved; 
Maine  to  Mlunesota  and  Alabama.    .      .  americaxus. 
bb.    P.,  I,  10;  A.,  I,  11;  snout  elongated,  flattish;  Cali- 
fornia OCCIDENTALS. 

aa.    Eye  very  large,  about  3  In  head  (in  specimens  of  4  inches 
in  length). 

c.  Snout  short;  mouth  little  oblique;  head  4  A  in  length; 

D.,  I,  8;  A.,  I,  14;  body  considerably  compressed. 

Texas  seco. 

cc.  Snout  elongated,  flattened  above;  mouth  strongly 
oblique ;  head  4 J  iu  length ;  1).,  I,  8 ;  A.,  I,  16 ;  scales 
large;  lat.  1.  43;  body  elongated,  very  strongly  com- 
pressed; its  thickness  not  half  the  length  of  the 

head.    Ocmulgee  K.  ischanus. 

**    Beginning  of  dorsal  not  nearer  caudal  than  muzzle. 

d.    Body  long  and  slender,  the  head  44  in  length ;  D.,  I,  8 ;  A., 

I,  13;  scales  large;  snout  blunt.    Texas.      .  leptosomus. 

dd.    Body  stouter;  head  4  in  length;  D.,  I,  8;  A.,  I,  10. 

Arkansas  ■  .      .       .      .  lucidus. 

12.   ERIMYZON  OBLONGUS  (Mltchlll)  Jordan. 
This  species  occurs  iu  the  Ocmulgee  in  some  abundance. 

13.    MYXOSTOMA  CERVINUM. 

Teretulus  cervinus  Cope,  Journ.  Phil.  Ac.  Sci.,  1868,  235.   Jordan  and 
Copelaud,  Bull.  Buff.  Soc,  1876,  157. 
Ptychoatomus  cervinus  Cope,  Proc.  Amer.  Phil.  Soc,  1870,  478. 
Moxostema  cervinum  Jordan,  Man.  Vert.,  296. 

This  very  distinct  species  has  been  well  described  by  Prof. 
Cope.    My  specimens  all  have  9  ventral  rays,  instead  of  10, 
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and  the  dorsal  rays  vary  from  I,  10,  to  I,  12.  This  species 
seems  to  be  the  smallest  of  all  the  Catostomidffi.  It  abounds 
iu  the  rapids  and  rock  pools  at  the  "Falls"  at  Flat  Shoals. 

♦ 

14.    MYXOSTOMA  PAPILLOSUM. 

Ptychostomus  papilloma  Cope,  Proc.  Am.  Pliilos.  Soc,  1870,  470. 

Teretulus  papilloma  Jordan  and  Copelaud,  Bull.  Buff.  Soc.  Nat. 
Hist.,  1876,  158. 

This  marked  and  handsome  species  abounds  in  the  Oc- 
mulgee  River,  where  it  is  known  as  the  White  Sucker. 
The  papillose  lips  separate  it  sharply  from  all  the  other 
known  species  of  this  genus.  My  specimens  difFer  some- 
what from  Prof.  Cope's  description,  as  follows.  The  dorsal 
outline  I  should  call  considerably  elevated,  rather  than  "not 
at  all  elevated  ;"  the  large  head  is  rather  more  than  one-fourth 
the  length ;  the  eye  is  quite  large,  about  4  in  head  ;  the  lips 
seem  to  me  to  be  coarsely  granular,  rather  than  "finely  ;"  and 
finally  the  dorsal  radii  are  I,  13,  and  I,  14.  Its  colors  are 
#  very  pale  and  silvery. 

15.   ALOSA  SAPIDISSIMA  (Wilson)  Storer. 

Fishermen  told  us  that  the  Shad  ascends  the  Ocmulgee 
River  as  far  as  the  Shoals.    We  saw  no  specimens. 

16.  ICHTHiELURUS  PUNCTATUS  (Raflnesque)  Jordan. 

The  Blue  Cat,  White  Cat,  or  Channel  Cat,  is  excessively 
abundant  in  the  Ocmulgee.  We  obtained  a  great  number 
of  specimens,  mostly  small.  They  seem  to  be  ideutical 
with  the  northern  species,  although  their  habits  appear  dif- 
ferent. This  species  occurs  only  below  the  "Falls"  or 
"Shoals."  We  were  informed  that  all  attempts  to  introduce 
it  above  have  failed. 

» 

» 

17.    AMIURUS  BRUNNEUS  Sp.  nov. 

A  small  Cat-fish  from  the  Ocmulgee,  was  identified  by  me 
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with  Girard's  Pimelodus  wlpeculus*  (Proc.  Phil.  Ac.  Sci., 
1859,  160),  but  a  comparison  with  Girard's  type,  made  as 
this  is  passing  through  the  press,  assures  me  of  their  entire 
difference.  A.  vulpeculus  has  equal  jaws,  a  truncate  caudal, 
and  22  anal  rays.  I  therefore  propose  to  call  my  species 
A.  brunneu*. 

My  specimens  show  the  following  characters  :  —  the  meas- 
urements are  taken  from  my  largest  specimen,  which  is  about 
six  inches  long. 

Body  slender,  elongate,  depressed  and  broad  In  front,  closely  compressed 
behlud,  the  greatest  depth  only  about  £  of  length. 
Head  flat,  broad,  and  long,  about  4  In  length. 

Upper  jaw  much  longest,  projecting  more  than  In  any  other  Aminrus 
known  to  me ;  mouth  wide ;  its  width  half  the  length  of  the  head ;  as 
great  as  the  greatest  depth  of  the  head.  Eye  rather  large,  5  in  head  and 
2}  in  the  interorbital  space  (in  young  of  6  inches) ;  the  latter  broad,  flat- 
tish,  its  width  half  the  length  of  head. 

Dorsal  flu  well  forward,  nearer  snout  than  adipose  fln ;  the  length  of  Its 
spine  being  contained  four  times  between  its  base  and  the  adipose  fln, 
which  is  small  and  narrow,  well  forward  from  the  caudal,  slightly  behind 
end  of  anal.  Sprues  moderate,  serrated.  Anal  fln  short  and  deep,  its 
base  equal  to  length  of  caudal,  and  less  than  one-fifth  the  length  (without 
caudal).  Caudal  fln  slightly  emarginate,  more  so  than  in  catus,  much 
less  so  than  in  nigricans  or  albidus. 

D.,  I,  6.    P.,  I,  8.    V.,  8.    A.,  16  to  17.    B.,  10. 

Color  pale  olive  brown,  white  below ;  a  blackish  horizontal  bar  at  base 
of  dorsal,  distinct  in  spirits.  This  species  is  well  marked  by  its  peculiar 
form,  and  very  short  anal  fln.  It  is  apparently  related  to  A.  platycephalus, 
but  the  latter  has  the  jaws  equal  and  the  anal  fln  longer. 

Habitat.     Amiurus  brunneus  is  extremely  abundant  in 


•  Girard's  account  is  as  follows :  —  "  We  have  likewise  collected  In  Charleston,  S.  C, 
a  Catfish,  the  general  form  ol  which  is  more  slender  than  that  of  the  preceding  species 
{l\puma);  the  anal  fln  in  deeper  and  the  caudal  emarginated;  features  which  will  at 
once  differentiate  the  species  to  which  we  give  here  the  name  of  Pimelotlus  vulpvculus. 
The  head,  which  is  longer  than  broad,  constitutes  the  fourth  of  the  total  length.  The 
lower  jaw  is  somewhat  shorter  than  the  upper  one.  The  eyes  are  of  medium  size; 
their  diameter  being  contained  about  eight  times  in  the  length  of  the  side  of  the  head 
and  four  times  only  across  the  kntcrocular  space.  The  anterior  margin  of  the  dorsal  ia 
somewhat  nearer  the  apex  of  the  snout  thau  the  adipose,  which  is  smaller  and  inserted 
more  anteriorly  than  in  P.  puma.  The  caudal  fln  enters  five  times  anil  a  half  in  the  total 
length.  The  base  of  the  anal  ia  equal  to  the  caudal." 
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the  South  Fork  of  ttye  Ocmulgee,  where  we  took  great 
numbers  of  small  specimens,  but  none  over  six  inches  in 
length.  It  is  said  to  reach  a  considerable  size,  and  is  known 
as  the  Yellow  Cat. 

Recapitulation. 

The  present  investigation  has  shown  the  occurrence  of  53 
species  in  the  rivers  of  Georgia,  distributed  as  shown  in  the 
list  on  the  next  page.  Those  species  wRich  we  found  so 
common  that  they  may  be  considered  as  characteristic  of  the 
fauna, — or  in  other  words,  so  abundant,  that  any  succeeding 
ichthyologist  can  visit  these  streams  with  a  certainty  of  se- 
curing them, — tire  designated  by  a  star  (•). 

Note.  The  following  species  from  Georgia,  in  the  U.  S. 
National  Museum,  may  be  added  to  the  list  on  page  369. 
This  paper  will  now  practically  include  all  that  is  definitely 
known  in  regard  to  the  fresh-water  fishes  of  Georgia. 


Eupomotls  pallidus  (Ag.)  Gill  and  Jor.        .      .      .      Coosa  River. 

Helioperca  obscura  (Ag.)  Jor   Coosa  River. 

Xenotis  sanguiuolentus  (Ag.)  Jor.       .      .      .        Savannah  River. 

Chaenobryttus  gulosus  (Val.)  Cope  Coosa  River. 

Pomoxys  hoxacanthus  (Cuv.  and  Val.)  Ag.  .  .  Coosa  Kiver. 
Asternotremia  mesotrenia  Jor.,  MSS.  .  Precise  locality  unknown. 
Photogenis  grandipinnis  Jor.,  MSS.  .  Precise  locality  uuknown. 
Semotilus  thoreauianns  Jor.,  MSS.      .         Precise  locality  uuknown. 

Erimyzon  melanops  (  Raf )  Jor  Coosa  Illver. 

Carplodes  cyprinus  (Le  S.)  Ag   Coosa  Hiver. 

Dorysoma  cepedianum  heterurum  (Raf.)  Jor.      .      .      Coosa  River. 

Ichtha  lnrus  punctatus  (Raf.)  Jor  Coosa  River. 

Ecpiilosteus  osseus  (L.)  Ag  Coosa  River. 

Noleosoma  olmstedi  (Storer)  Ag.  .  .  .  Ocmulgee  River. 
Centrarchus  irideus  (Bosc.)  C.  and  V.  ...  Coosa  River. 
Centrarchus  raacroptenis  (Lac.)  Jor.    .      .       .       Ocmulgee  River. 

Aphododerus  sayanns  (Gill)  Dekay  Coosa  Kiver. 

Pomoxys  annularis  Raf.  Coosa  River. 

E*ox  raveneli  Holbr  Coosa  River. 

Hybopsla  xrenocepliaius  Jor  Coosa  River. 

Noteinigonus  ischanus  Jor.  (large  specimens,  lower 

mis  yellow,  criinson-tippcd)  ....  Ocmulgee  River. 
Amiurus  marmoratus  (Holbr.)  Jor.  .  .  .  Altamaha  River. 
Amiurus  llvldus  (Uaf.)  Jor  Coosa  River. 
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SUPPLEMENTAKY  PAPERS. 

I.  FISHES  OF  THE  FRENCH  BROAD  AND  CLINCH  RIVERS. 

A  visit  to  Powell's  River  and  other  tributaries  of  Clinch 
River,  near  Cumberland  Gap,  Tenn.,  and  to  the  French 
Broad  and  Big  Pigeon  Rivers,  near  Newport,  Tennessee, 
enabled  us  to  make  considerable  collections.  Most  of  the 
species  obtained  have  been  well  described  by  Prof.  Cope, 
and  I  confine  myself  to  a  simple  enumeration  of  them. 

1.  Alvordius  aspro  Cope  and  Jordan. 

2.  Diplesium  simoterum  (Cope)  Copeland. 

3.  Micropterus  salmoides  (Lac6pt*de)  Gill. 

4.  Anibloplites  rupestris  (Raf.)  Gill. 
6.  Haploidonotus  gruuniens  Raf. 

6.  Potamocottus,  sp.  (Carolina;  Gill?). 

7.  X  en  is  ma  cateuata  (Storer)  Jordan. 

8.  Campostoina  anomalum  prolix  inn  (Stor.)  Jord. 

9.  Nocomis  biguttatus  (Kirt.)  Cope  and  Jord. 
10.  Nocomis  amblops  (Raf.)  Cope  and  Jord. 

II.  Phenacobius  uranops  Cope. 

.  12.    Luxilns  comutus  (lilt.)  Jord. 

13.  Luxilus  eoeeogenis  (Cope)  Jord. 

14.  Luxilus  galacturus  (Cope)  Jord. 

15.  Nototropis  photogenis  (Cope)  Jordan  (Pbotogenls  leucops  Cope). 
1G.    Nototropis  dineinus  (Raf.)  Jordan  (Alburuellus  jaculus  Cope). 

17.  Catostoinus  teres  (Mit.)  Le  S. 

18.  Catostoinus  nigricans  Le  S. 

19.  Eriinyzon  oblougus  (Mit.)  Jord. 

20.  Myxostoma  duqucsnei  (Le  S.)  Jord. 
.  21.    Iehthrelurus  punctatus  (Raf.)  Jord. 

22.  Pelodichthys  olivaris  (Raf.)  Gill  and  Jord. 

23.  Noturus  eleutherus  Jordan  (Sp.  now). 

A  single  specimen  of  a  Noturus,  about  4  inches  long,  was 
taken  alive  from  the  jaws  of  a  large  water  snake  (Tropido- 
notus  sipedon).  It  is  related  to  iV.  miums  Jordan  MSS.  (sp. 
nov.),  but  differs  in  several  respects  from  my  specimens  of 
that  species.  The  anal  fin  contains  but  11  rays,  but  as  its 
position  is  unusually  far  behind  the  vent,  this  peculiarity  may 
be  the  result  of  some  accident  to  the  fish  when  younger.  The 
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characters  shown  by  my  specimen  are  brought  out  in  the 
following  synopsis  of  the  described  species  of  Noturus,  drawn 
from  the  type  specimens  of  exilis,  miiwusy  marginatum,  eleu- 
therus  and  leptacanthusy  from  numerous  examples  of  Jlavus 
and  gyrinus,  and  from  the  published  descriptions  of  the  other 
species.  The  new  species  or  variety  from  the  French  Broad, 
I  here  refer  to  as  iV.  eleutherus, 'in  allusion  to  the  free  adipose 
fins. 

*    Pectorals  with  6  to  8  soft  rays ;  spines  stout,  that  of  the 
dorsal  two-fifths  the  height  of  the  flu,  or  more. 

t    Pectoral  spines  merely  rough,  not  serrated,  but  usually 
chaunellcd  behind ;  body  stout  and  thick,  tadpole-like. 

a.  Head  about  4  In  length,  shortish  and  very  broad ;  depth 

5  or  less  in  length;  dorsal  spine  nearer  anal  than 
snout;  adipose  tin  high,  not  notched  at  all ;  anal  tin 
high,  of  about  13  rays ;  barbels  shortish ;  spines  all 
strong;  pectoral  spine  straightish,  half  the  length  of 
the  head.  Color  nearly  uniform  yellowish  brown,  a 
dark  lateral  streak.  Ohio  Valley,  to  N.  V.  and  Penn., 
etc  gykinus  (Mit.,  1818). 

tt  Pectoral  spines  very  strongly  serrated  behind,  the  lower 
half  of  each  being  provided  with  5  or  more  prominent 
recurved  hooks ;  anterior  edges  llnely  dentate  or  nearly 
smooth ;  body  elongated ;  head  flattened. 

b.  Spines  extremely  strong;  pectoral  spine  curved,  half  or 

more  length  of  head ;  body  moderately  elongated,  the 
depth  about  5 J  In  length;  head  broad  and  flat,  3}  In 
length ;  dorsal  spine  nearer  anal  than  tip  of  snout ; 
upper  jaw  notably  longest;  distance  from  snout  to 
dorsal  more  thau  one-third  of  length ;  dorsal  spine  2 
to  2  i  in  head. 

c.  Adipose  fln  continuous,  high,  Interrupted  by  a  notch, 
Which  does  not  quite  break  its  continuity,  the  rudi- 
mentary caudal  rays  beginning  in  the  notch;  anal 
with  12  or  13  rays;  dorsal  region  elevated,  and 
ventral  region  correspondingly  contracted,  pro- 
ducing a  hump-backed  appearance ;  much  mottled 
blackish  and  yellowish;  margins  of  dorsal,  anal, 
and  caudal  tins,  and  a  broad  patch  in  the  middle  of 
the  adipose  flu,  definitely  black.  Ohio  Valley  and 
S.  W.  miukus  (Jordan,  1877). 

cc.  Adipose  fln  high,  divided  to  its  base,  a  space  nearly 
twice  the  diameter  of  the  eye  interv  ening  between 

Junk,  1877.  28  Ann.  Lyc.  Nat.  Hist.,  Vol.  XL 
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its  termination  and  the  beginning  of  the  rudiment- 
ary caudal  rays ;  spines  larger  and  rougher  than  in 
any  of  the  preceding;  anal  fin  short  and  deep,  of 
eleven  rays  (abnormal?)  ;  fins  not  black-margined; 
no  detlnite  black  blotch  on  adipose  fin;  eye  small; 
iuterorbital  space  rather  narrow;  form,  coloration, 
and  general  appearance  of  a  young  Pelodichthys. 
French  Broad  K.,  Tennessee      kleutherus  Jordan,  1877. 

66.  Spines  shorter  and  weaker;  pectoral  spine  straightish, 
about  one-third  the  length  of  the  head;  dorsal 
spine  3}  in  head;  body  much  elongated,  more  so 
than  in  any  of  the  others,  the  depth  one-sixth  or 
less  of  the  length;  head  small,  4}  in  leugth;  dorsal 
spine  rather  nearer  snout  than  beginning  of  anal; 
jaws  nearly  equal ;  dorsal  flu  scarcely  higher  than 
long ;  distance  from  snout  to  dorsal  less  than  one- 
third  of  length;  adipose  fin  with  a  shallow  notch, 
as  in  marginatus;  color  nearly  uniform;  tip  of 
dorsal  blackish ;  anal  rays  14  to  16.  Illinois.  Wis- 
consin.       ....     exilis  (Nelson,  Dec,  1876). 

666.  Spines  moderate,  the  serrations  weak ;  pectoral  spine 
about  half  length  of  head;  body  greatly  elon- 
gated, as  in  the  preceding;  head  broad,  thin,  and 
very  flat;  34  in  length;  dorsal  spine  much  nearer 
anal  than  snout;  dorsal  fin  i  higher  than  long; 
distance  from  snout  to  dorsul  more  than  J  of 
length ;  premaxillary  band  of  teeth  without  back- 
ward process ;  anal  rays  16  to  20.  Ohio  to  Penn. 
and  N.  C.  marginatus  (Balrd,  1869). 

•*  Pectoral  fins  with  8  soft  rays ;  head  very  small  and  narrow, 
with  a  small  eye;  the  upper  jaw  much  projecting;  spines 
very  short  and  small ;  that  of  the  dorsal  not  one-third  the 
height  of  the  fln,  and  all  of  them  less  than  one-fourth  of 
the  head;  head  4  in  length;  anal  rays  about  14;  dorsal 
nearer  anal  than  snout;  adipose  fln  not  notched  at  all; 
color  mottled.    Alabama  River.     lept acanthus  (Jordan,  1877). 

***  Pectorals  with  9  to  11  soft  rays,  adipose  fln  notched. 

c.  Head  little  longer  than  broad,  much  depressed  and 
flat;  barbels  rather  short;  intermaxillary  band  of 
teeth  with  a  very  distinct  backward  process;  pec- 
toral spine  coarsely  dentate  outside,  grooved  within ; 
middle  of  body  nearly  cylindrical,  subcarinate  above ; 
head  deep,  yet  flattened ;  4  In  length ;  size  very  large, 
reaches  length  of  a  foot.  Platte  K.  to  St.  Lawrence 
R.,  Ohio  Valley,  and  N.  E.      .      .  *flavus  (Raf.,  1818). 

*= .V.  occUlentalia  Gill,  1802.  =  X.platycephalut  Guather,  1864.  N.  occidcntali$  Gthr„ 
ifl  probuUly  N.  marginatus. 
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II.    ROCK  CASTLE  RIVER. 

In  the  Rock  Castle  River  and  tributaries,  in  Rock  Castle 
and  Laurel  Counties  in  S.  E.  Kentucky,  we  obtained  the 
following  species  :— 

1.  Etheostoma  fiabellare  Raf. 

2.  Boleosoma  maculatam  Ag.  (=breviplnne  Cope). 

3.  Diplesium  slmoterum  (Cope)  Copeland. 

4.  Alvordlus  aspro  Cope  and  Jor. 

5.  Perclna  caprodes  (Raf.)  Grd. 

6.  Micropterus  salmoides  (Lac.)  Gill. 

7.  Micropterus  pallldus  (Raf.)  Gill  and  Jor. 

8.  Ambloplites  rupestrls  (Raf.)  GUI. 

9.  Xenotis  megalotis  (Raf.)  Jor. 

10.  Campostoma  anoraalam  (Raf.)  Ag. 

11.  Hyborhynchus  notatus  (Raf.)  Ag. 

12.  Semotilus  corporalls  (Mit.)  Putn. 

13.  Nocomis  bignttatus  (Kirt.)  Cope  and  Jor. 

14.  Phenacobius  uranops  Cope. 

15.  Chrosomus  erythrogaster  Raf. 

16.  Luxilus  cornutus  (Mit.)  Jord. 

17.  Luxilus  galacturus  (Cope)  Jord. 

18.  Lythrurus  ardens  (Cope)  Jord. 

19.  Hemitremla  vittata  Cope. 

20.  Nototropis  dineraus  (Raf.)  Jord. 

21.  Nototropis  microptcryx  (Cope)  Jord. 

22.  Catostomas  teres  (Mit.)  Le  S. 

23.  Catostomus  nigricans  Le  S. 

24.  Erimyzon  oblongus  (Mit.)  Jord. 

25.  Myxostoma  duquesnii  (Le  S.)  Cope. 

26.  Anguilla  vulgaris  Fleming. 

27.  Pelodichthys  sp.  (nov.  ?) 

A  single  specimen  of  (Pelodichthys),  about  a  foot  long,  was 
taken  near  Livingston  iu  the  Rock  Castle,  but  having  no 
means  of  preserving  it  at  hand,  I  was  compelled  to  throw  it 
away.  My  field  notes  indicate  a  different  species  from  P. 
olivaris,  but  are  not  sufficient  to  characterize  it.  They  are 
as  follows :  — 

Head  very  long  and  broad,  3£  in  length,  the  depth  much  less;  lower 
jaw  longest;  body  moderately  elongated.    Dorsal  spine  not  obvious, 
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apparently  slender  and  closely  connected  to  the  first  short  ray.   In  front 
of  this  a  short  stub  beneath  the  skin. 
Barbels  long,  longer  than  head. 

Color  pale,  nearly  uniform,  D.,  I,  8.  P.,  I,  7  +•  A.,  15.  Length  about 
a  foot. 


No  detailed  specific  description  of  *P.  olivaris  has  ever 
been  published.  The  following  characters  are  shown  by  two 
specimens  from  the  French  Broad,  respectively  10  and  14 
inches  in  length. 

Body  very  long,  slender,  much  depressed  forwards,  closely  comprised 
behind.  Ilead  very  long  and  flat,  tapering  downwards  and  forwards, 
broadly  rounded  in  front.    Eye  small ;  barbel  shorter  than  head. 

Dorsal  spine  small,  moderately  stout,  enveloped  in  skin,  about  half  the 
height  of  the  fin.  A  concealed  ventral  spine,  about  4  the  height  of  the 
fin. 

Pectoral  spine  very  strong,  |  the  height  of  the  fin,  flattened,  serrated 
behind,  somewhat  enveloped  in  the  skin  at  base.  Adipose  fin  high  aud 
long.    Dorsal  spine  nearer  snout  than  tip  of  adipose  fin. 

Caudal  fin  slightly  emarginate.  Jaws  thin  and  flat;  the  lower  consider- 
ably longer;  the  width  of  the  mouth  half  the  length  of  head.  Jaws  with 
a  very  broad  band  of  slender  pointed  teeth,  that  of  the  upper  jaw  with  a 
strong  backward  process.    Lateral  line  very  distinct. 

Color  mottled  brown  and  yellowish  above,  chiefly  yellowish  white  be- 
low ;  flns  blackish,  mottled. 

Fin  rays,  D.,  I,  7.   A.,  13.   V.,  I,  8.   P.,  I,  10. 


MEASUREMENTS. 


Length,  in  inches 
Head  in  length 
Depth  in  length 
Eye  in  head  .  . 
Eye  in  snout 
Depth  of  head  in  its  length 
Interorbital  width  in  head 
Dorsal  spine  in  head  .  . 
Dorsal  rays  in  head   .  . 
Pectorals  in  head  .  ... 
Pectoral  spine  in  head  . 
Ventrals  in  head    .    .  . 
Ventral  spiue  in  head 
Base  of  aual  in  head  .  . 


NO.  1. 

NO.  2. 

10 

14 

34 

33 

»* 

6 

9 

8 

8 

34 

24 

24 

34 

li 

2 

n 

2 

3 

25 

2J 

24 

6 

54 

ii 

2 

♦In  Gill's  Report  on  Ichthyology,  Capt.  Simpson's  Exploration,  lately  puhlished,  if 
a  full  account  of  this  specie*  with  its  synonymy.  Raflnesque's  generic  name  Pylodictk 
(properly  Pelodlchthys)  has  a  year's  priority  over  Hopladelus. 
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We  heard  several  peculiar  vernacular  names  for  fishes  on 
the  Rock  Castle  and  Cumberland,  some  of  which  may  be 
worth  recording : 

Dollardee.  Heliopcrca  pallida. 

Brim.  Xenotis  raegalotls. 

Log  Perch.  Perclna  caprodes. 

Jumper.    Jumping  Pearch.  Micropterus  sps. 

Blue  Minnow.  Luxilus  galacturus. 

Red  Minnow.  Lythrurus  ardens. 

Minny  (with  contempt).  Nototropis  micropteryx. 

Steel-backed  Minnow.  Campostoma  anomalum. 

Creek  Chub.  Semotilns  corporalis. 

River  Chub.  Nocomis  blguttatus. 

I  was  told  by  a  fisherman  that  the  young  of  the  latter  spe- 
cies (AT.  bigutlalus)  made  the  best  kind  of  bait  for  "  Jump- 
ing Pearch,"  as  "it  will  swim  longer  than  any  other  with  a 
hook  in  its  body."  It  will  bo  observed  that  the  above  are 
almost  the  identical  words  used  by  Rafinesque  concerning 
his  "Indian  Chub"  {Luxilus  kentuckiensis) . 

m.    WHITE  RIVER,  INDIANA. 

As  exact  synopses  of  the  fauna  of  any  region  are  desira- 
ble, I  here  append  a  list  of  the  fishes  taken  by  Prof.  H.  E. 
Copeland  and  myself  in  the  immediate  neighborhood  of 
Indianapolis,  Ind.,  in  White  River  and  small  tributaries 
during  the  three  years  past.  The  relative  abundance  of  the 
different  species,  as  shown  by  our  collections,  is  indicated  by 
the  words  "common,"  "frequent,"  "uncommon,"  and  "rare." 

PERCIDiE. 

1.  Microperca  punctulata  Putn   Rare. 

2.  Etheostoma  flabellare  Raf.   Rare. 

5.  Nothonotus  camurus  (Cope)  Jor   Rare. 

4.  Poecilichthys  variatus  (Kirt.)  \g.    Common. 

6.  Pcecilichthys  spectabilis  Ag   Frequent. 

6.  Pleurolepls  pellucidus  (Baird)  Ag   Frequent. 

7.  Boleosoma  maculatum  Ag   Common. 

8.  Alvordius  aspro  Cope  and  Jor   Frequent. 

9.  Ericosma  cvldes  Jordan  and  Copeland    ....  Rare. 
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10.  Rheocrypta  copelandi  Jor.,  MSS   Rare. 

11.  Dipleslum  blennioides  (Raf.)  Jor   Common. 

12.  PercJna  caprodes  (Raf.)  Grd   Common. 

13.  Pomoxys  hexacanthus  (C.  and  V.)  Ag.    ....  Rare. 

14.  Pomoxys  annularis  Raf.   Uncommon. 

15.  Ambloplltes  rupestris  (Raf.)  Gill   Common. 

16.  Microptcrus  pallidus  (Raf.)  Gill  and  Jor.    .   .   .  Common. 

17.  Micropterus  salmoides  (Lac.)  Gill    Common. 

18.  Apomotis  cyanellus  Raf.  (et  vara.)   Common. 

19.  Leploporaus  macrochlrus  Raf.  (nephelus  Cope)    .  Frequent. 

20.  Ilelioperca  pallida  (Mit.)  Jor   Common. 

21.  Xenotis  inscriptus  (Ag.)  Jor   Frequent. 

22.  Xenotis  megalotis  (Raf.)  Jor   Common. 

23.  Xenotis  lythrochloris  Jor.,  MSS   Frequent. 

24.  Xenotis  aurcolus  Jor.,  MSS.      .......  Frequent. 

SCL/ENIDiE. 

25.  Haploidonotus  grunniens  Raf.    .' f   Uncommon. 

COTTID.E. 

26.  Potamocottus  wilsonii  (Grd.)  Gill   Uncommon. 

27.  Potamocottus  Carolina?  Gill   Rare. 

ATHERINIDJE. 

28.  Labidesthea  slcculus  Cope   Common. 

CYPRINODONTID^E. 

29.  Zygonectcs  notatus  (Raf.)  Jor   Common. 

UMBRIDJE. 

30.  Umbra  limi  (Klrt.)  Gtbr   Rare. 

ESOCIDJE. 

81.   Esox  salmoneus  Raf.   Common. 

CYPRINID^. 

32.  Campostoma  anomalum  (Raf.)  Ag   Common. 

33.  Hyborhynchus  notatus  (Raf.)  Ag   Common. 

34.  Hybognathus  argyritis  Grd   Rare. 

35.  Ericymba  buccata  Cope    Common. 

36.  Semotilus  corporalls  (Mit.)  Putn   Common. 

87.   Nocomis  biguttatus  (Klrt.)  Cope  &  Jor   Common. 

38.  Nocomis  amblops  (Raf.)  Cope  &  Jor   Common. 

39.  Nocomis  dlsslmllls  (Klrt.)  Cope  &  Jor   Frequent. 
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40.  Rhlnichthys  obtusus  Ag   Common. 

41.  Hybopsis  stramineus  Cope   Frequent. 

42.  Chrosomus  erythrogaster  Raf.    Common. 

43.  Lythruni9  diplremius  (Raf.)  Jor   Common. 

44.  Luxilus  cornutus  (Mit.)  Jor   Common. 

45.  Cyprinella  analostana  Grd   Common. 

46.  Photogcuis  spilopterus  Cope    Frequent. 

47.  Episema  scabriceps  Cope   Locally  abund. 

48.  Episema  ariomma  Cope   Frequent. 

49.  Kototropis  dlncmus  (Raf.)  Jor   Frequent. 

50.  Xototropls  rubellus  (Ag.)  Jor   Common. 

51.  Nototropis  rubrifrons  (Cope)  Jor   Common. 

52.  Noteinlgonus  amerlcanus  (Lac.)  Jor   Common. 

CATOSTOMIDiE. 

53.  Catostomus  teres  (Mit.)  kS   Common. 

54.  Catostomus  nigricans  Le  S   Common. 

55.  Erimyzon  oblongus  (Mit.)  Jor   Common. 

56.  Erimyzon  melanops  (Raf.)  Jor   Common. 

57.  Myxostoma  duquesnil  (Le  S.)  Jor   Common. 

58.  Carpiodes  carpio  Raf.   Rare. 

SILURIDiE. 

59.  Ichthselurus  punctatus  (Raf.)  Jor   Rare. 

GO.   Amiurus  melas  Raf.   Uncommon. 

61.  Amiurus  cupreus  (Raf.)  Gill    Common. 

62.  Amiurus  xanthocephalus  Raf.   Common. 

63.  Noturus  sialis  Jor.,  MSS   Common. 

64.  Noturus  flavus  Raf.    Frequent. 

65.  Noturus  miurus  Jor   Common. 

LEPIDOSTEIDiE. 

66.  Lepldosteus  osseus  (L.)  Ag.  (huronensls  Rich.)  Uncommon. 

POLYODONTID^. 

67.  Polyodon  folium  Lacep   Uncommon. 

PETROMYZONTIDJE. 

68.  AmmoccDtcs  nigcr  (Raf.)  Jor   Locally  abund. 

69.  Ammoccetes  argenteus  (Klrtland)  Jor   Rare. 


*♦*  The  printing  of  this  paper  was  begun  in  December,  1876.  The  actual  date  of  final 

publication  is  June,  1877. 
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XXX.—  The  Myxomycetes  of  the  United  States. 

BY  M.  C.  COOKE,  M.A.;  LL.D.;  A.L.S. 
Corresponding  Member  Acad.  Scl.,  N.  Y.  Read  April  16th,  1877. 

The  production  of  a  monograph  of  the  Myxomycetes  by 
Dr.  J.  Rostafinski,  has  presented  an  opportunity  for  a 
thorough  revision  of  the  North  American  species,  and  a  new 
classification,  in  accordance,  as  far  as  possible,  with  this 
monograph.  As  the  Polish  language  (in  which  the  mono- 
graph is  written)  is  one  not  generally  read,  there  needs  no 
apology  for  presenting  the  arrangement  in  an  English  dress. 

This  communication  necessarily  is  of  a  very  technical  and 
uninviting  character;  but  it  is  hoped  that  what  is  lacking  in 
general  interest  will  be  compensated  for  in  utility.  There  is 
no  doubt  whatever  that  the  system  proposed  by  Rostafinski 
is  the  one  which  will  in  the  main  be  generally  adopted  ;  and 
as  it  is  now  impossible  to  obtain  the  original  work,  this  sy- 
nopsis is  offered  to  the  Academy  for  the  assistance  of  Trans- 
atlantic mycologists.  Although  the  measurements  of  the 
spores  are  given,  that  is  by  no  means  the  most  important 
element  in  the  new  classification. 

For  half  a  century  the  Myxomycetes  have  been  classified 
on  the  basis  of  external  characters  alone,  or  such  only  as 
could  be  discerned  by  the  aid  of  a  pocket  lens.  In  one  or 
two  instances  an  additional  genus  has  beeu  constituted  in 
which  some  prominence  was  given  to  characters  determined 
by  the  aid  of  the  microscope,  as  for  instance  in  the  genus 
Badhamia  proposed  by  Berkeley  in  1851,  but  the  general 
feat  ure  of  the  classification  was  one  of  external  character- 
istics. The  advance  of  Microscopy  left  behind  such  an  in- 
complete system  for  many  years,  and  at  length  Professor  de 
Bary  turned  his  attention  to  the  subject,  but  made  no  definite 
propositions  for  a  rectification  of  the  classification,  until  in 
1873  his  pupil  at  Strasburg,  Dr.  Joseph  Rostafinski,  pub- 
lished in  an  inaugural  address  the  outlines  of  a  system  of 
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classification,  based  on  new  principles.  In  1875,  the  more 
elaborate,  and  detailed  "Monografia  Sluzowce"  expanded  and 
illustrated  his  views  in  a  complete  and  almost  exhaustive 
manner. 

At  first  Rostafinski  recognized  in  the  "Mycetozoa,"  as  he 
termed  them,  two  primary  divisions,  in  one  of  which  the 
spores  were  developed  externally,  on  the  surface  of  certain 
definite  spore-bearers,  and  in  the  other  they  were  developed 
internally,  covered  at  first  by  a  protective  membrane  or 
sporangium.  In  the  monograph  only  a  passing  notice  is 
given  of  the  first  division,  and  in  the  more  recent  "supple- 
ment" it  is  not  mentioned  at  all.  The  inference  to  be  de- 
duced from  this  is  that  the  Exosporous  Mycetozoa  are  re- 
garded as  an  encumbrance  to  the  system,  and  are  intended 
to  be  ignored. 

The  Mycetozoa  proper  being  thus  reduced  to  unity,  our 
illustrations  will  be  understood  to  refer  to  these  alone.  As 
in  the  Agaricini,  so  in  the  Myxomycetes,  the  first  steps  in 
classification  relate  to  the  colour  of  the  spores.  Two  sec- 
tions include  the  species  (1)  with  violet  spores,  and  (2) 
those  having  spores  otherwise  coloured.  The  Amaurosporce 
and  the  La?nprosporcB  are  the  two  primary  sections,  each  of 
which  is  subsequently  again  divided  into  two  subsections,  in 
one  of  which  no  evident  capillitium  is  present,  and  in  the 
other  some  kind  of  capillitium  is  always  developed. 

As  the  old  method  was  based  wholly  on  external  features, 
so  the  new  has  nearly  all  its  essential  characteristics  relating 
to  internal  structure.  If  there  is  any  one  feature  in  which 
the  Rostafinski  method  is  more  assailable  than  another,  it  is 
the  too  slight  regard  which  is  given  to  external  features. 
Naturally  enough,  in  escaping  from  one  extreme,  the  rebound 
has  been  to  the  other.  Time  and  experience  will  undoubtedly 
hereafter  develop  a  "happy  medium." 

In  making  use  of  this  system,  the  first  determination  req- 
uisite is  the  colour  of  the  spores,  then  the  presence  or  absence 
of  a  capillitium,  a*nd  finally  the  character  of  the  capillitium, 
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when  present,  in  all  its  details.  Undoubtedly  the  leading 
idea  of  the  classification  is  the  capillitium,  or  the  capillitium 
and  columella,  and  this  should  be  borne  in  mind  in  any 
attempt  which  is  made  to  master  the  details  of  the  scheme. 

The  negative  features  of  the  method  are  important  to 
remember  in  the  transition  from  one  system  to  another.  The 
form  of  the  sporangium  must  not  be  relied  upon  to  the  fullest 
extent  of  the  old  system;  and,  especially  in  some  genera, 
the  presence  or  absence  of  a  stem  is  to  be  regarded  as  of 
little  moment.  Above  all,  colour,  as  exhibited  in  sporangium 
or  stem,  must  be  held  as  wholly  untrustworthy,  and  this  ex- 
tends equally  to  the  capillitium  and  spores  in  the  Lamprosporce. ' 

Some  disappointment  will  probably  be  felt  at  seeing  so 
many  old  friends,  formerly  designated  by  distinct  names, 
and  each  supposed  to  possess  an  individuality  of  its  own,  all 
thrown  together  in  such  species  as  Didymium  farinaceum 
and  Trichia  fragilis.  And  again,  on  the  other  hand,  that 
such  minute  differences,  which  require  both  faith  and  practice 
to  appreciate,  should  separate  Trichia  affinis  from  Trichia 
chrysosperma.  These  applications  of  the  system,  however, 
do  not  vitiate  the  system  itself,  which  undoubtedly  must  be 
accepted  as  a  great  and  thorough  reform  of  the  classification 
of  the  Myxomycetes. 

It  is  unnecessary  to  attempt  any  controversion  of  the  propo- 
sition once  made,  but  soon  ignored,  that  these  orgauisms  are 
more  intimately  related  to  animals  than  plants.  Although 
the  proposed  name  of  Mycetozoa  is  still  retained  by 
Rostafinski,  it  is  entirely  divested  of  any  insinuation  in  the 
direction  of  Infusoria  or  Iihizopoda. 

This  arrangement  of  the  American  species  was  completed 
before  the  appearance  of  Rostafinski's  supplement  to  his 
monograph,  and  although  all  essential  corrections  have  been 
made,  the  sequence  of  orders  and  genera  is  that  of  the  mon- 
ograph. We  have  appended  a  synopsis  of  all  the  Orders, 
Families,  and  Genera,  as  they  finally  appear  in  the  Supple- 
ment.   Two  of  the  geuera  established  in  the  monograph, 
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viz.  :  Trichamphora  and  Scyphium,  have  been  cancelled, 
and  two  new  genera  added,  which  are  indicated  by  an 
asterisk  (*). 

Sub-Division  I.  .  AMAUROSPORJE. 

Section  A.   ATBICUA1  (without  capillltium). 
Order  I.  Protoderrneas. 

Family  l.  PROTODERMACE.E. 
Genus   1.  Protoderma. 

Section  B.    TMCHOPIIOItuE  (with  capillitium). 

Order  II.  Calcarese. 

Family*.  CIENKOW9KIACEU. 

Genus  2.  Cienkowskia. 
FamilyS.  physarace^. 

Genus  3.  Badhamia. 

"     4.  Physarum. 

"     5.  Fuligo. 

"     6.  Craterium. 

"     7.  Leocarpus. 

"     8.  Craieriachea. 

«     9.  TilmadocJie. 

F  AMI  L  Y  4  .    DIDYMIACEjE.  » 

Genus  10.  CJiondrioderma. 
"    11.  Didymium. 
"    12.  Lepidoderma. 
Family  a.  SPUMARIACEJ2. 
Genus  13.  Diachea. 
"    14.  Spumaria. 

Order  III.  Amaurochsete®. 

Family  6.  ECIIIN'OSTELIACEJ). 
Genus  15.  EcJdnofttelium. 

FAMILY  7.  8TEMONITACEI!. 

Genus  16.  Lamproderma. 
"    17.  Comatricfia. 
"    18.  Stemonitia. 

Fa  MIL  Y  8.  AMAUROCHiETACEiE. 

Genus  19.  Amanroehoete. 

FAMILYO.  BREFELDIACEJ!. 

Genus  20.  Brefeldia. 
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FAMILY  10.  ENEBTHENEMACEi. 

Genua  21.  Enerthenema. 

Sub-Division  II.  LAMPROSPOIUB. 
Section  A.   ATRICHJE  (without  capiMtium). 
Ou»ek  IV.  Anemese. 

Family  11.  dictyosteli acej:. 

■    Genus  22.  Dictyostelium. 
Family  12.  LICEACEvE. 
Genua  23.  Licea. 
"    24.  Tubulina. 
"    25.  Lindbladm. 

FAMILY  13.  CLATIIROPTYCIIIACE  IE* 

Genua  26.  Clathroptychium. 
"    27.  Eiiteridium. 

Order  V.  Heterodermere. 

Family  14.  CKIBRARIACEJE. 
Genus  28.  Dictydium. 
"    29.  Heterodictyon. 
"    30.  Cribraria. 

Section  B.    TRICHOPHORuE  (with  capillitlum). 
Order  VI.  Columelliferre. 

Family  15.  HET1CUL ariace 

Genus  31.  Siphojjtychium.* 

"    32.  Reticidaria. 
Order  VII.  Calonemeee. 

Family  16.  PERICILENACEJ!. 

Genus  33.  Perichcena. 
Family  17.  AKCYRIACE.E. 

Genus  34.  Comuvia. 
M    35.  Arcyria. 
"    36.  Lachnobolus. 
M    37.  Dermodtww. 
"    38.  Lycogala. 
M    39.  Oligonema. 
FAMILY13.  trichiacejj. 

Genus  40.  PrototricJua* 
»    41.  7Vic/im. 
M   42.  Hemiarcyrta. 


The  Myxomyceles  of  the  United  States 


383 


MYXOMYCETES  Wallr. 

Myrogastres  Fries,  Sys.  Myc,  ill,  67. 
Myzogasteres  Endl.,  Gen.,  p.  25. 
Mycetozoa  DeBary  and  Kostaflnski. 

Division  I.  EXOSPOREiE. 

This  division,  as  originally  proposed,  contains  the  genus  Ceratium,  but 
latterly  it  has  scarcely  been  insisted  upon  as  a  consistent  ally  of  the  2d 
Division. 

Division  II.  ENDOSPOREJE. 

Sub-Division  L   A  M  A  U  R  0 SPORJE. 
Spores  violet,  or  brownish  violet. 

Section  A.   A  TRICHJE. 
Sporangia  without  a  caplllitium. 

Order  I.  Protodermese. 

Family  L    PROTODERM ACE.E. 

Genus  1 .    Protoderma  R. 

1.   Protoderma  fusilla  (Schr.). 

Licea  pusilla  Schrad.,  t.  6,  fig.  4.    Schw.,  Am.  Bor.,  No.  2816. 
Physarum  licea  Fries,  Sys.  Myc,  iii,  143. 

Spores  .017"". 
On  pine  wood.    Bethlehem  (Schw.) ;  Carolina  (Curt.). 

Section  B.  TRICIlOPIlOliuE. 
Sporangia  constantly  possessed  of  a  capillitlujn. 

Order  II.  Calcarese. 
Family  2.  CIENKOW8KIACEJ1. 

Genus  2.    CienkowsJcia  R. 

2.    Cienkowskia  reticulata  (A.  and  S.). 

Physarum treticulatum  Alb.  and  Schw.,  t.  7,  f.  2.   Schw.,  Amer.  Bor.,  No. 
2295. 

Diderma  reticulatum  Fries,  Sys.  Myc,  111,  112. 

Spores  •009™". 

On  dead  leaves.   Salem  (Schw.)  ;  Car.  (Curt.)  ;  Bethlehem  (8chw.). 
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Family  8.  PHYSARACEJ2. 
Genus  3.    Physarum  P. 

3.     PHY8ARUM  LIV1DUM  R. 

Physarum  effusum  Link,  Herb. 

Physarum  griseum  Link,  Diss.,  II,  42. 

Spumaria  Ucheniformis  Schwz.,  Amer.  Bor.,  No.  2864. 

Didymium  glaucum  Phillips,  in  Grevillea,  V,  113. 

San  Francisco  (llarkness). 

Var.  B.    Ucheniformis  Schw. 

Spores  •01-0125»a. 

This  variety  is  the  United  States  form.   If  Physarum  effusum  Schw., 
Am.  Bor.,  2297,  is  the  same  as  Link's,  it  also  belongs  to  this  species. 
Bethlehem  (Schw.). 

4.  Physarum  didermoides  (Ach). 
Diderma  oblongum  Schum.,  Saell.  1423. 

Didymium  congestum  B.  and  Br.,  Ann.  N.  H.,  1850,  p.  365.  Cooke,  Ildbk. 
No.  1130. 

Spores  -0125— -014-". 

Car.  (fide  Rostaflnskl). 

5.  PHY8ARUM  AURISCALriUM  Cooke. 

Sporangia  globose,  depressed,  ochrey  yellow,  covered  with  orange 
mealy  scales  above,  with  a  very  short,  almost  obsolete,  stem.  Columella 
not  evident.  Capillitium  strongly  developed,  expanded  at  the  angles, 
which  are  tilled  with  yellow  granules  of  lime,  combined  into  a  network; 
deposits  of  lime  in  irregular  angular  masses.  Spores  violet-brown,  nearly 
smooth  or  minutely  wartcd,  .013— .0lomu.  diam.  Cooke,  Brit.  Myx.,  fig.  253. 

On  rotten  wood.   Carolina  (Ravenel,  No.  1854). 

6.   Physarum  schumacheri  Spr. 

Physarum  compactum  Ehr.,  Syl.  Ber.,  21.   Schw.,  Am.  Bor.,  No.  2283. 
Physarum  citrinum  Schum.,  Saell.,  1436. 
Diderma  citrinum  Fries,  Sys.  Myc,  iii,  100. 
Didymium  melleum  B.  and  Br.,  Cey.,  No.  751. 
Didymium  chrysopejdum  B.  and  C,  Grew,  No.  348. 

Spores  007— -011— . 

Car.  (Schw.). 

This  is  probably  the  species  intended  by  Schwelnitz. 

7.   Physarum  sulphureum  A.  and  S.,  t.  6,  flg.  1.  * 

Physarum  sulphureum  Schw.,  Amer.  Bor.,  No.  2289. 

Spores  -01— -011""". 
On  dead  leaves.   Car.  (Schw.,  Curt.). 
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8.  Physarum  leucopus  Link,  Diss.,  11,  42.  Schw.,  Ainer.  Bor.,  2275. 
Didymium  leucopus  Fries,  Sys.  Myc,  ill,  121. 

Physarum  bullatum  Dltm.,  t.  22. 

Spores  0095 — Oil"". 1 

Bethlehem  (Schw.). 

9.  Physarum  cinereum  (Batsch).  Schw.,  Amer.  Bor.,  No.  2291.  Rav., 

Fun.  Car.,  1,  79. 

Didymium  cinereum  Fries,  Sys.  Myc.,  iii,  126. 
Physarum  plumbeum  Fries,  Sys.  Myc,  111,  142. 
Didymium  Urrigenum  B.  and  C. 

Spores  -0075— 01 3—. 

On  leaves,  twigs,  etc.  Car.  (Schw.);  New  York  (Schw.,  Peck);  Car. 
(Cur.,  Rav.);  San  Francisco  (HarknesiS). 

IPhysarum  luteo-valve  Schw.,  Am.  Bor.,  2298,  Is  very  uncertain.  Fries 
has  referred  it  to  Perichctna,  and  Rostaflnskl  does  not  venture  to  refer  it 
to  anything.] 

10.   Physarum  psittacinum  Dltm.,  t.  62. 

Didymium  fulcipes  Fr.,  Stirp. 

Didymium  erythrinum  Berk.,  Qrev.,  No.  344. 

Didymium  liavenelii  B.  and  C,  Grev.,  No.  346. 

Spores  -0088— -0092""". 

On  damp  putrid  logs.    Car.  (Rav.). 

11.   Physarum  pulcherrimum  B.  and  Curt.   In  N.  A.  Fungi,  Grevillea, 
No.  354.    Rav.,  Fungi  Car.,  il,  77. 

Spores  -0083— -OOO^-. 

On  dead  pine  wood.    Car.  (Kav.)  ;  Penn.  (Mich.). 

12.    Physarum  Berkeleyi  Rtfkl.,  Mon.  p.  105. 

Physarum  Jlavicomum  Berk.,  in  Hook.,  Journ.,  1845,  p.  66. 
Physarum  cupriceps  B.  and  Rav.,  in  Rav.,  Fungi  Car.,  iii,  76. 
Physarum  cupripes  B.  and  Kav.,  In  Grevillea,  vol.  iii,  p.  65. 
Physarum  roseum  B.  and  Br.,  Grevillea,  vol.  ill,  p.  65. 

On  dead  wood. 

Spores  -0083— •01n"B. 

Car.  (Rav.). 

Physarum  pulcherripes  Peck,  is  probably  referable  to  this  very  variable 
SDecles. 

18.   Physarum  Ditmari  Rost. 

Physarum  vircscens  Dltm.,  Sturm,  t.  61. 
Physarum  thejoteum  Fr.,  Gast.,  p.  21. 
Didymium  nectrice/orme  B.  and  C,  Grev.,  353. 
Didymium  croceo-Jlavum  B.  and  Br.,  Cey.,  757. 

Spores  -006— 009"im. 

New  England  (Murray);  Carolina  (Ravenel)  ;  New  York  (Peck). 
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14.  PllYSARUM  CONGLOMERATUM  (Fr.). 

Diderma  conglomeratum  Fr.,  S.  M.,  Hi,  111. 
Diderma  granulatum  Fr.,  S.  M.,  iii,  210. 
On  wood,  leaves,  etc.    California  (Harkness). 

15.  Physarum  polymorphum  (Mont.). 

Didymium  polymorphum  Mont.,  Cub.,  p.  314. 
Didymium  polycephalum  Raw,  Grevillca. 
Didymium  luteo- grist  um  B.  and  C,  Grevillca,  iii,  p.  65. 
Didymium  connatum  Peck,  N.  Y.  Reports. 

Spores  -0088— -01™. 

On  dead  leaves.  Car.  (Curt.,  Rav.)  ;  N.  Jersey  (Berk.)  ;  New  York  (Peck). 

16.    Physarum  contextum  Pers;,  Syn.,  168.    Schw.,  Am.  Bor.,  No.  2290. 

Diderma  contextum  Pers.,  Obs.,  i,  89.    Ditm.,  t.  31. 
Leocarpus  contextua  Fries,  8.  V.  S.,  450. 
Diderma  Jlavidum  Peck,  N.  Y.  Reports. 

Spores  011 — -013"". 

On  dead  stems  of  plants.    Car.  (Schw.,  Curt.)  ;  Bethlehem  (Schw.). 

17.   Physarum  oyrosum  R. 
lietiettftaria  muscorum  Fr.,  Sys.  Myc,  iii,  91. 

uEthaleum  muscorum  A.  and  S.,  t.  vii,  f.  1.    Schw.,  Am.  Bor.,  2371. 

Spores  -0083— -Oil". 
On  mosses.    Car.  (Schw.,  Curt.);  Boston  (Farlow). 

18.    Physarum  sinuosum  (Bull.). 
Angiorideum  sinuosum  Grev.,  t.  310. 
Diderma  valvatum  Fr.,  Sys.  Myc,  iii,  109. 
Diderma  pallidum  B.  and  C,  in  Grevillca. 
Angiorideum  valvatum  Fr.,  Sys.  Myc. 
Physarum  bivalve  Schw.,  Am.  Bor.,  2293. 

Spores  -0083— 009*w. 

On  piue  leaves,  stems,  etc.  Car.  (Curt.);  Salem  (Schw.);  Boston 
(Farlow) ;  N.  Eng.  (Frost)  ;  N.  York  (Peck). 

19.   Physarum  Petersii  B.  and  Curt.,  in  Grevillca,  N.  A.  Fungi,  No.  356. 

Flocci  yellowish,  spores  black. 

On  dead  wood.    Ala.  (Peters). 
Var.  A.    Fari.owi  R. 
Physarum  Farloxci  Rost.,  MSS. 

Boston  and  Pennsylvania. 

Var.  B.    intermedium  Rost. 
Alabama. 

Var.  C.   oknuinum  Rost. 
Alabama. 
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20.   Physarum  obrusseum  (B.  and  C). 

Didymium  obruaneum  B.  and  C,  Cub.,  532. 
Didymium  tenerrimum  B.  and  C,  Cub.,  533. 

Spores  -008— 01— . 
Texas  (Lindheimer)  ;  New  Orleans  (Drummond). 

21.     PlIYSARUM  SrMILERost. 

Spores  -0075 ™. 

Carolina  (Curtis). 

22.   Physarum  ELrrsospoRUM  Rost. 

Enteridium  oUvaceum  Schw.,  Am.  Fung.,  23G5. 
Carolina  (Schw.). 

23.   Physarum  schweinitzh,  Berk.,  in  Grevillea,  N.  A.  Fungi,  No.  358. 

Polyangium  vitellinum  Schw.,  Am.  Bor. 
On  vegetable  fragments.    Bethlehem  (Schwz.). 

SPECIES  UNCERTAIN. 

24.    Physarum  eleoans  Schw.,  Am.  Bor.,  No.  2294. 
On  leaves  and  plants.    Salem  (Schw.)  ;  Car.  (Curt.). 

25.   Physarum  muscicola  Schw.,  Am.  Bor.,  No.  2278. 
New  York  (Torrey). 

26.   Physarum  polyosdron  Schw.,  Am.  Bor.,  2300. 

On  old  truuks  of  Juglans.   Bethlehem  (Schw.). 

27.    PHYSARUM  cxespitosum  Schw.,  Am.  Bor.,  No.  2301. 
On  leaves  and  stems  of  Rhododendron.   Bethlehem  (Schw.). 

[Physarum  ccespitosum  Peck,  from  the  color  of  the  spores, 
cannot  be  a  Physarum;  it  may  bo  the  species  of  Schweinitz, 
for  aught  we  can  tell.] 

28.    Physarum  atrum  Schw.,  Am.  Bor.,  2299. 
On  bark.   Bethlehem  (Schw.). 

"Whatever  Schweinitz's  species  may  be,  it  does  not  appear 
that  liostatinski  considers  the  Physarum  atrum  of  Fries  to 
be  a  Myxogaster  at  all. 

Junk,  1877.  29  Ann.  Lyc.  Nat.  Hist.,  Vol.  xi. 


s 

Digitized  by  Google 


388        TJie  Myxomycetes  of  the  United  States. 

Genus  4.    Craterium  Trent. 

Sub-gen.  A.  Leiocraterium. 

29.    Craterium  VULGAR!  Ditm.,  t.  9.    Schw.,  Am.  Bor.,  2305. 

Craterium  pedunculatum  Trent.,  Curtis,  Cat.,  p.  112. 

Spores  -0083—  01"-. 
On  leaves,  stems,  etc.    Car.  (Curt.,  Schw.). 

Sub-gen.  B.  Trachycraterium. 

30.   Craterium  leucockpiialum  Pers.  Ditm.,  t.  4.  Schw.,  Am.  Bor.,  2306. 

Craterium  leucoBtictum  Fries,  Sys.  Myc.t  HI,  152. 
Craterium  pruinosum  Corda,  Ic,  vi,  f.  33. 

Spores  -0033—  01-". 

On  bits  of  wood,  etc.   Car.  (Schw.,  Curt.) ;  N.  York  (Peck). 

INCEBTiE  8EDIS. 

31.   Craterium  minimum  B.  and  Curt.,  In  N.  A.  Fungi,  No.  367. 
On  dead  grass,  etc.   Car.  (Curt.). 

32.    Craterium  porphyrium  Schw.,  Am.  Bor.,  No.  2308. 
On  rotten  wood.   Bethlehem  (Schwz.). 

Genus  5.    CrateriacJiea  R. 

The  only  species,  Crateiiachea  mutabilis  R.t  is  not  re- 
corded in  the  United  States,  unless  Cratei'ium  obovatum 
Peck,  proves  to  belong  to  this  genus,  which  it  is  too  imper- 
fectly described  to  determine. 

Genus  6.    Tilmadoche  Fr. 

83.   Tilmadoche  nutans  (Pers.). 

JViymrum  nutans  Pers.,  Syn.,  171.    Schw.,  Am.  Bor.,  2277. 
rhysamm  bulbiforme  Schum.,  Saell.,  1432.    Fl.  Dan.,  t.  1974,  f.  3. 
Tilmadoche  cernua  Fr.,  S.  V.  S.,  451. 
Physarum  connatum  Ditm.,  in  Sturn,  t.  41. 
Didymium pulycephalum  B.  and  Curt.,  MSS. 

Spores  -009— •01"». 

On  wood  and  leaves.  Car.  (Schw.,  Curt.) ;  Penn.  (Schwz.).  Boston 
(Farlow) ;  Conn.  (Wright). 
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34.    TlLMADOCHK  OIUC1LKKTA  (Fr.). 

Physarum  gracilientum  Fries,  Sys.  Myc,  ill,  133. 

Didymium  furfuraceum  FrM  Sys.  Myc,  ill,  116.    Curt.,  Cat.,  p.  111. 

Tilmadoche  soluta  Fries,  S.  V.  S.,  454. 

On  dead  wood.    Car.  (Curt.). 

35.   Tilmadoche  mutabilis  Ittfki. 

Physarum  attreum  Fers.,  Disp.,  t.  i,  f.  6.    Schw.,  Am.  Bor.,  No.  2286. 
Physarum  viii.de  Pers.,  Syn.,  172,  t.  24.    Schw.,  Am.  Bor.,  No.  2285. 
Physarum  nutans  B.  viride  Fr.,  Sys.  Myc.,  iii,  129. 
Physarum  nutans  P.  aureum  Fr.,  Sys.  Myc,  iii,  129. 
Physarum  striatum  C.  aurantiacum  Fr.,  Sys.  Myc,  iii,  131. 

Car.  (Schw.,  Curt.) ;  Bethlehem  (Schw.). 

Var.  B.    aurantiacum.    Schw.,  Am.  Bor.,  2287. 

■ 

Car.  (Schw.)  ;  San  Francisco  (Harkuess). 

86.    Tilmadocfie  oblong  a  (B.  and  C). 
Trichamphora  oblongum  B.  and  C,  Grev.,  No.  360. 

Spores  -0075— 01"m. 
Penosylvania  (Michener). 

Genus  7.   Leocarpus  Link. 

37.    Leocakpus  FRAGILI8  (Dicks.). 
Diderma  vernicosum  Pers.,  Ohs.,  t.  iii,  f.  7. 

Leocarpus  vernicosus  Link.,  Obs.  i,  26.   Nees,  f.  110,  Grev.,  t.  111.  Rav., 
Fun.  Car.,  i,  78. 

Leangium  vernicosum  Fr.,  Stlrp.,  p.  83.   Schw.,  Am.  Bor.,  2303. 

Spores  -012— -OH'". 

On  stems,  leaves,  etc.  Bethlehem  (Schw.,  Curt.)  ;  Boston  (Farlow) ; 
N.  York  (Peck)  ;  San  Francisco  (Harkness). 

Genus  8.    Fttligo  Hall. 

38.   Fuligo  VARIAN8  Sommf.,  PL  Lapp. 

Peticularia  rufa  Schw.,  Am.  Bor.,  2377. 
uEthalium  septicum  Fr. 
uEthalium  flavum  Schw.,  Am.  Bor.,  2367. 
jEthalium  candidum  Schw.,  Am.  Bor.,  2368. 
uElhalitim  violaceum  Schw.,  Am.  Bor.,  2369. 
JEthalium  vaporarium  Pers.,  Schw.,  Am.  Bor.,  2370. 
uEthalium  ferrincola  Schw.,  Am.  Bor.,  2372. 
uEthalium  geophilum  Peck,  N.  Y.  Keports. 

Spores  -0075— 01 ma. 

On  wood,  stumps,  etc.   Car.  (Schw.,  Curt.) ;  Penn.  (Schw.) ;  Boston 
(Farlow)  ;  N.  York  (Peck). 
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Genus  9.    Trichamphora  Jungh. 
This  genus  is  abolished  by  Kostafinski  in  his  "supplement." 

Genus  10.    Badhamia  Berk. 

80.    Badhamia  hyalina  Berk. 
Physarum  hyalinum  Pers.,  Disp.,  t.  2,  f.  4.    Schw.,  Am.  Bor.,  2276. 
Physarum  membranaceum  Solium.,  Herb. 

Spores  -01— •0125mm. 
On  bark.    Car.  (Schw.,  Curt.) ;  Penn.  (Schw.). 

40.    Badhamia  utricularis  (Bull.). 

Physarum  utriculare  Chew,  Fl.  Par.,  i,  337. 

Spores  -01— -0125-". 

Penn.  (Mich.). 
Var.  Schimperiana. 
Maine  (Fuher,  32). 

41.    Badhamia  chrysotricha  (B.  and  C.)« 

Physarum  deripiens  Curt.,  in  Sill.  Journ. 

Badhamia  decipiens  Berk,  in  Grew,  N.  A  Fungi,  p.  66. 

Physarum  chrysotrichum  B.  and  C,  Grew,  pp.  357. 

On  bark  of  oak  trunk.    Car.  (Curt.).    Ala.  (Peters). 

42.   Badhamia  papaverea  Berk,  and  Raw  In  Grew,  N.  A.  Fungi,  No.  359. 

Spores  -01—012—. 
On  decayed  oak  wood.    Car.  (Raw)  ;  Maiuc  (Fuller). 

43.    Badhamia  inaurata  Curt.    Phillips,  Grevillea,  V,  p.  115. 
On  wood.    California  (Harkness). 

Genus  11.    Scyphium  R. 

44.    Scyphilm  ciirtisii  Rtfkl.,  Mon.,  149. 
Didymium  Curtisii  Berk.,  in  Grevillea,  N.  A.  Fungi,  No.  351. 

Spores  O^S"". 
On  dead  leaves,  grass,  etc.   Car.  (Curt.,  Raw). 

45.    Scyphilm  rubioixosum  (Chew). 

Physarum  ruhiginosum  Chew,  Fl.  Par.,  p.  338.    Cooke,  Hdbk.,  No.  1137. 

Spores  014"".  diam. 
On  leaves,  stems,  etc.    New  Jersey  (Kills,  2347);  N.  York  (Peck,  87). 

Rostafinski  has  abolished  this  genus  in  his  "Supplement/' 
and  transferred  both  the  species  to  Badhamia. 
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Family  4.  DIDYMIACEjE. 

Genus  12.    Didymium.  Schr. 

SUB-GEN.  ClONIDM. 

46.   Didymium  clavus  (A.  and  S.). 
Physarum  clavus  A.  and  S.,  Consp.,  t.  2,  f.  2.    Schw.,  Am.  Bor.,  No.  2281. 

Spores  -0065— -0083"-. 
On  dead  leaves.   Car.  (8chw.,  Curt.)  ;  Canada  (Poe)  ;  Boston  (Farlow). 

47.   Didymium  farinaceum  Schrad,  t.  3,  f.  fl. 

JPhysarum  farinaceum  Pers.,  Syn.,  174.    Schw.,  Am.  Bor.,  2280. 
Didymium  lobatum  Nees,  f.  101.    Schwz.,  Am.  Bor.,  No.  2270. 
Physarum  melanopus  Fr.,  Gast.,  25. 
Didymium  melanopus  Fr.,  Sys.  Myc,  iil,  114. 
Didymium  physarioidcs  Klotsch. 

Spores  •01—  0125-". 

On  fallen  leaves,  etc.  New  York  (Torr.,  Peck)  ;  N.  Eng.  (Russell) ; 
Car.  (Curt.,  Schw.) ;  Bethlehem  (Schw.). 

48.  Didymium  granuliperum  Phillips.  In  Grevlllca,  V,  p.  114,  t.  88,  flg.  1. 
On  herbaceous  stems.   San  Francisco  (Harkness). 

49.   Didymium  microcarpon  (Fr.). 

Physarum  microcarpon  Fr.,  Gast.,  23. 
Didymium  nigripes  Fr.,  Sys.  Myc,  111,  119. 
Didymium  xanthopus  Fr.,  Sys.  Myc,  Hi,  120. 
Physarum  xanthopus  Schw.,  Am.  Bor.,  2288. 
Didymium  mcgalosporum  B.  and  C,  Grev.,  No.  349. 

Spores  -0058— 0OG5-. 

On  fallen  leaves.'  Bethlehem  (Schw.);  Car.  (Curt.);  Conn.  (Wright); 
Boston  (Farlow);  N.  York  (Denslow) ;  Maine  (Bolles). 

50.    Didymium  physarioides  Fr.,  Gast.,  21.   Curt.,  Cat.,  p.  112. 
Spumaria  physarioides  Pers.,  Syn.,  163. 

Spores  -012— -014— . 
On  bark  of  trunks.   Car.  (Curt.). 

sub-gen.  Acioniscium. 

51.   Didymium  squamulosum  A.  and  S.,  t.  4,  f.  5.  Schw.,  Am.  Bor.,  2271. 

Diderma  squamulosum  A.  and  S.,  t.  4,  f.  5. 
Didymium  herbarum  Fr.,  Sys.  Myc,  iil,  120. 
Didymium  leucopus  Fr.,  Sys.  Myc,  ill,  121. 
Didymium  costatum  Fr.,  Sys.  Myc,  iil,  118. 

Spores  -0085— -Ol"". 

On  fallen  leaves.  Car.  (Schw.,  Curt.)  ;  Penn.  (Schw.)  ;  Conn.  (Wright) ; 
N.  York  (Peck)  ;  San  Francisco  (Harkness). 
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62.     DlDYMIUM  CONFLUEN8  PerS. 

Physarum  confluent  Fr.,  S.  M.,  ill,  124.    Schw.,  Am  Bor.,  2292. 
Didymium  effusum  Link,  Obs. 

Spores  -01— 011ttun. 

On  stumps.   Car.  (Schw.,  Curt.). 

53.  Didymium  proximum  B.  and  C.  In  Grev.,  N.  A.  Fangl,  No.  345. 

Didymium pusillum  B.  and  C,  Grev.,  No.  347. 
On  dead  pine  leaves  and  herbs.    Car.  (Curt.). 

The  following  species  are  inadequately  described  to  meet 
the  requirements  of  the  present  classification. 

54.  Didymium  simulans  Howe,  in  Bulletin  Torr.  Bot.  Club.,  VI,  30. 
On  bark  and  wood  of  Ailanthus.    N.  York  (Howe). 

55.   Didymium  subroseum  Peck,  N.  Y.  State  Museum  Reports. 
Spores  globose,  smooth,  -008"". 
On  bark  of  Juglans  cinerea.   N.  York  (Peck). 

56.   Didymium  flayidum  Peck,  N.  Y.  State  Museum  Reports. 

Spores  globose,  •01"". 
On  bark  of  Abies  balsamea.    N.  York  (Peck). 

Genus  13.    Chondrioderma  R: 
sub-gen  A.  Monoderma. 
57.   Chondrioderma  spumarioides  (Fr.). 

Diderma  spumarioides  Fries,  Sys.  Myc,  fit.  104.  Berk,  and  Curt.  InGrevlllea. 

Carcerina  spumarioides  Fr.,  S.  V.  S.,  451. 
Diderma  fan naceum  Peck,  iu  N.  Y.  Reports. 

Didymium  oxalinum  Peck,  is  probably  the  variety  carcerina  of  the  same 
species. 

Spores  -0083— •013—. 
On  moss,  leaves,  etc.    Car.  (Curt.). 

58.    Chondrioderma  albescens  (Phil.). 

Diderma  albescens  Phillips,  in  Grevillea,  V,  pp.  114,  t.  87,  fig.  3. 
Spores  violet- black. 
On  pine  bark.   California  (Harkness). 
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SUB— GEN.  B.  DlDERMA. 
59.     CllONDRIODERMA  DIFFORME  (PerS.). 

Diderma  difforme  Pera.,  Dlsp.,  p.  9. 

Didymium  difforme  Schw.,  Am.  Bor.,  2272. 

Diderma  cyanescens  Fr.,  Sys.  Myc,  ill,  109. 

Dhysarum  caaium  Fr.,  Sys.  Myc,  111,  147. 

rhysarum  album  Fr.,  Sys.  Myc,  lii,  147.    Curt.,  Cat.,  pp.  112. 

Spores  -01— 0125— . 

On  herbaceous  stems,  leaves,  ©tc.  Car.  (Schw.,  Curt.) ;  Conn.  (Wright). 

60.  CHONDRIODERMA  TESTACEUM  (Schr.). 

Didymium  testatum  Schr.,  t.  V,  f.  1,  2.   Schw.,  Am.  Bor.,  No.  2273. 

Diderma  testaceum  Pers.,  Syn  ,  1G7. 

Diderma  Marice  Wilsoni  Cliuton,  in  N.  Y.  Reports. 

Spores  0092— -01— . 
On  dead  stems  of  plants,  leaves,  etc.   Car.  (Schw.,  Curt.) ;  N.  Jersey 
(Ellis) ;  California  (Harkness). 

61.  CllONDRIODERMA  GLOBOSUM  (PerS.). 

Diderma  globosum  Pers.,  Dlsp.,  t.  i,  f.  4,  5. 
Didymium  globosum  Schw.,  Am.  Bor.,  No.  2274. 

Spores  •0083mm. 

On  leaves.  Car.  (Schw.,  Curt.);  Bethlehem  (Schw.);  Boston  (Far- 
low)  ;  N.  Eng.  (Frost). 

62.   Chondrioderma  brunneolum  (Ph.). 
Diderma  brunneolum  Phillips,  in  Grevillea,  V,  p.  114,  t.  87,  f.  4. 
On  oak  bark.    San  Francisco  (Harkness). 

This  seems,  from  the  nature  of  the  capillitium  and  some 
other  points,  to  be  hardly  a  good  Chondrioderma. 
» 

SUB-GEN  C  LEANGIUM. 

63.   Chondrioderma  radiatum  (Linn.) 

Lycoperdon  radiatum  Linn.,  Sp.  PI.,  1654. 
Didymium  stellare  Schrad.,  t.  6,  f.  3,  4. 

Diderma  stellare  Pers.,  Syn.,  164.    B.  and  Curt,  in  Grevillea. 
Diderma  umbilicatum  Pers.,  Syn.,  165. 

Spores  -009— •012-". 
On  pine  wood.    Car.  (Curt.). 

64.    Chondrioderma  gasterodes  (Phil.). 
Diderma  gasterodes  Phillips,  in  Grevillea,  V,  t.  87,  fig.  1. 

Spores  violet-black,  smooth,  •015mm. 
On  bark  and  moss.   California  (Harkness). 
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65.  Chondrioderma  floriformk  (Bail.). 

Sphvnocarpu*  floriformis  Ball.,  t.  871. 

Diderma  jloriforme  Pers.,  Syn.,  164. 

Leangium  Jloriforme  Schw.,  Am.  Bor.,  2302. 

Leangium  lepidotum  Ditm.,  t.  21. 

Diderma  concinnum  B.  and  C,  Grevillea,  No.  843. 

Spores  -01— -0125-. 

On  trunks.    Car.  (Schw.,  Curt.);  Bethlehem  (Schw.). 

66.  CHONDRIODERMA  LACINIATUM  (Phil.). 

Diderma  ladniatum  Phillips,  in  Grevillea,  V,  t.  87,  fig.  2. 

Spores  dark  violet,  -013"". 
On  dead  wood.    California  (Harkness). 

INCERT^E  8EDI8. 
67.   Chondrioderma  stipata  (Schw.). 
Leangium  stipatum  Schw.,  Am.  Bor.,  No.  2304. 
On  rotten  wood.   Bethlehem  (Schw.). 

68.   Chondrioderma  crust acka  (Peck). 

Diderma  crusiaceum  Peck,  in  N.  Y.  Reports. 

Spores  globose,  *0125". 
On  sticks  and  leaves.   N.  York  (Peck).  ' 

69.    Chondrioderma  albula  Howe. 
Diderma  albulum  Howe,  Bulletin  Torrey  Bot.  Club,  pp.  30. 
On  bark  and  wood  of  Ailanthus.   N.  York  (Howe). 

These  last  three  species  can  only  be  entered  provisionally, 
until  the  examination  of  authentic  specimens  can  determine 
their  proper  position,  for  which  the  descriptions  are  insuffi- 
cient. 

Genus  14.    I^epidoderma  DeBary. 
70.   Lepidoderma  tigrinum  (Schrad.). 
Didymium  tigrinum  Schrad.,  t.  6,  f.  2,  3. 

Didymium  ruflpes  Fries,  Sys.  Myc,  iil,  116.    Curt.,  Cat.,  p.  111. 
Fhysarum  stjuamulosum  Pers.,  Syn.,  174.    Schw.,  Am.  Bor.,  2279. 
Fhysarum  tigrinum  Schw.,  Am.  Bor.,  2282. 

Spores  -01-  0125-. 

On  trunks.   Car.  (Curt.,  Schw.)  ;  Bethlehem  (Schw.). 
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FAMILY  5.  6PUMAEIACEJ2. 

Genus  15.    Diachcea  Fr. 

71.     DlACIIJSA  LKUCOPODA  (Bull.). 

Trichia  leucopoda  Bull,  t.  502,  f.  2. 

Diachcea  elegans  Fr.,  Stlrp.,  84.    Rav.,  Ex.  1,  80. 

Diachcea  leucostyla  Schw.,  Am.  Bor.,  No.  2342. 

Car.  (Schw.,  Curt.)  ;  Penn.  (Schw.)  ;  N.  Eng.  (Sprague)  ;  N.  York  (Peck). 

Genus  16.   Spumaria  Pers. 

72.    Spumaria  alba  (Bull.). 

Spumaria  mucilago  Pers.,  Dlsp.,  t.  I,  f.  a,  b,  c.    Schw.,  Am.  Bor.,  236£. 
Didyminm  spumarioides  Fr.,  Sys.  Myc,  ill,  pp.  121. 

Car.  (Schw.)  ;  N.  York  (Peck). 

73.   Spumaria  Micheneri  Berk.   In  Grevlllea,  N.  A.  Fungi,  No.  341. 

Spores  globose,  -025 — *03"". 
On  very  rotten  wood.   Penn.  (Michr.). 

Ordrr  III.  Amaurochetese. 
Family  6.  STEMOXITACEJ2. 

Genus  17.    Stemonitis  Gled. 

74.    STEMOxms  fusca  Roth.,  Mag.  Bot. ;  Lea,  Cine,  p.  69. 

Stemonitis fascicidata  Pers.,  Syn.,  187.    Schw.,  Am.  Bor.,  2344. 

Spores  -006G— 009-. 

On  wood,  leaves,  etc.  Car.  (Schw.,  Curt.) ;  Boston  (Farlow) ;  Ohio 
(Lea);  N.  York  (Peck). 

75.   Stemonitis  fkrruoinra  Ehr.,  Syl.  Ber.,  f.  vi.    Curt.,  Cat.,  p.  112. 
Rav.,  Fun.  Car.,  H,  75. 

Stemonitis  decipiens  Nees,  Leop.  Car.,  XVI,  95. 
Stemonitis  herbatica  Peck,  N.  Y.  Reports. 

Spores  globose,  -0053— 0075". 

On  carious  wood,  plants,  etc.   Car.  (Curt.)  ;  Boston  (Farlow). 

INCEHTiE    BED  IS. 

76.   Stkmonitis  porpiiyra  B.  and  Curt. 

In  Grevlllea,  N.  A.  Fungi,  No.  374,  not  Rav.,  Exs.,  II,  77. 
On  pine  wood.    Car.  (Curt). 

77.    Stemonitis  tubulin  a  Schw.,  Am.  Bor.,  2345. 
Car.  (Schw.);  Penn.  (Schw.). 
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78.  Stemonitis  maxima  Schw.,  Am.  Bor.,  2349; 
On  old  Polyjwrus.    Bethlehem  (Schw.). 

79.  Stemonitis  cktpta  Schw.,  Am.  Bor.,  2351. 
In  cracks  of  rotten  trunks.  Nazareth  (Schw.). 

Genus  18.    Comatricha  Preuss. 

80.     COMATRICnA  TYPHINA  (Roth.). 

Stemonitis  typhina  Roth.,  FL  Germ.,  j,  547.    Schw.,  Am.  Bor.,  2343. 
Stemonitis  typhoides  Dc.  FL  Fr.,  U,  257.    Rav.,  Ex.,  ii,  76. 
Stemonitis  pumila  Corda,  Ic,  V,  37. 

Spores  -0046— -0067"". 

On  wood,  sticks,  etc.  Car.  (Schw.,  Curt.);  Penn.  (Schw.);  N.  York 
(Peck) ;  California  (Harkness). 

81.    Comatricha  Friesiana  DeBary. 

Stemonitis  ob/iiscata  Fr.,  Sym.  Gast.,  17.   Lea,  Cine.  PI.,  p.  69.  Rav., 

Fungi  Car.,  V,  84. 
Stemonitis  ovata  Ters.,  Syn.,  189.    Schw.,  Am.  Bor.,  2347. 
Stemonitis  globosa  Schum.,  Saell. 

Spores  -0083— -01"". 

Var.  A.  obovata. 
Var.  B.  oblonga. 

On  dead  wood.  Ohio  (Lea)  ;  Alabama  (Peters) ;  Car.  (Curt.,  Schw.); 
Conn.  (Wright)  ;  Penn.  (Schw.) ;  Maine  (Morse)  ;  California  (Darkness). 

82.   Comatricha  Pkrsoonii  R. 

Stemonitis  oblonga  Fr.,  Sys.  Myc,  ill,  159.    Curt.,  Cat.,  p.  112. 

Spores  0066—0083—. 

83.   Comatricha  pulchella  Bab. 

Stemonitis papillata  Pers.  Dlsp.,  t.  1,  f.  4.    Schw.,  Am.  Bor.,  2348. 
Stemonitis  pulchella  Berk.,  Ann.  and  Mag.  N.  H.,  1841,  t.  12,  f.  11. 
Stemonitis  tenerrima  Curt.,  In  Sill.  Journ.,  p.  349.    B.  and  Curt.,  Grev., 
No.  373. 

A.  obovata. 

B.  oblonga. 

On  bark,  grass,  etc  Car.  (Curt.,  Schw.)  ;  N.  York  (Peck) ;  Penn.  (Schw.) 

84.   Comatricha  confluexs  C.  and  E. 
Stemonitis  conjluens  Cooke  and  Ellis,  in  Grevillea,  V,  p.  51. 
On  oak  bark.   N.  Jersey  (Ellis). 
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Genus  19.    Lamproderma  R. 

85.   Lamproderma  thysaroides  (A.  and  S.). 
Stemonitis  physaroides  A.  and  S.,  t.  11,  f.  8.    Schw.,  Am.  Bor.,  2346. 

Spores  -012— •014mm. 
On  birch  trunk.   Car.  (Schw.,  Curt.) ;  Ohio  (M.  J.  B.). 

86.  Lamproderma  columbina  (Pers.). 

Phy&arum  colttmbinum  Pers.,  Syn.,  173.    Schw.,  Amer.  Bor.,  2284. 
Physarum  bryophilutn  Fr.,  Sys.  Myc.,  iii,  p.  135. 

Spores  Oil— OH". 

On  dead  wood.   Car.  (Schw.,  Curt.)  ;  Penn.  (Mlchr.)  ;  Boston  (Farlow). 

87.  Lamproderma  arcyrioides  (Som.). 

Stemonitis  arcyrioides  Soramf.,  Tidschr. 

On  leaves,  wood,  etc.   California  (Harkness). 

88.   Lamproderma  Ellisiana  Cooke. 

Badhamia  penetrans  C.  and  £.,  Grevillea,  V,  p.  49. 
On  pine  boards.   N.  Jersey  (Ellis). 

This  is  certainly  not  a  species  of  Badhamia,  according  to 
the  present  estimation  of  that  genus.  The  character  of  the 
capillitium  is  that  of  Lamproderma;  but  the  conglutination 
of  the  spores  is  a  feature  not  yet  recognized  in  any  other 
species  of  Lamproderma.  The  specimens  from  which  the 
species'  was  originally  described  were  by  no  means  good; 
hence  it  requires  further  investigation. 

FAMILY  7.    ENERTHENEM ACE^E. 

Genus  20.    Enerthenema  Bowm. 

89.   Enerthenema  Berkeleyana  Rtfki. 

Stemonitis  mammosa  Fr.,  Sys.  Myc,  iii,  p.  161. 

Enerthenema  elegans  Berk.,  Ann.  N.  H.,  No.  338  (not  Bowm.). 

Spores  -0086— •01»l". 
On  boards,  wood,  etc.   Car.  (Curt.,  Rav.). 
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Family  8.   AMAUROCH  r  i  a  r  r  j;. 

Genus  21.    Amauroch&te  R. 

90.   Amauroch^etk  atra  (A.  and  S.). 

Lycogala  atrutn  A.  and  S.,  Consp.,  t.  3,  f.  3. 

Jieticularia  atra  Fr.,  Sys.  Myc,  Hi,  86.    Curt.,  Cat,  p.  111. 

Lachnobolus  cribrosus  Fr.,  Orb.  Vet.,  148. 

Spores  -014— 015"". 

On  logs.   Car.  (Curt.). 

Family  9.    BREFELDI ACEJE. 

Genus  22.    Brefddia  R. 
91.   Brefeldia  maxima  (Fr.). 
Dermodium  inquinans  Fr.,  Gast.,  p.  9. 

Belicularia  maxima  Fr.,  Sys.  Myc,  iii,  85.   Schw.,  Am.  Bor.,  2375. 
On  trunks.   Bethlehem  (Schwz.). 

Family  10.  ECHINOSTELIACEJE. 
Genus  23.    Echinostelium  DeBary. 
Not  represented  in  the  United  States. 


Sub-Division  n.  LAMPROSPOILE. 
Spores  diversely  colored,  never  violet. 

Section  A.  ATIHCHjE. 
Sporangia  without  a  capillitium. 

Order  IV.  Anomeae. 

Family  11.  DICTYOSTELIACEJ2. 

Genus  24.    Dictyostelium  Bref. 
Not  yet  recorded  in  the  United  States. 

Family  12.    LICE  ACEJE. 

Genus  25.    Licea  Schracl. 

92.  Licea  flkxcosa  Pers.,  Syn.,  t.  1,  f.  5,  6.  Schw.,  Am.  Bor^  2313. 
Licea  spadicea  Fr.,  Sys.  Myc,  iii,  197. 

Spores  -0125— -0U-. 

Car.  (Schw.) ;  Bethlehem  (Schw.). 
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93.    Licea  variabilis  Schrad.,  t.  b,  f.  5,  6.    Schw.,  Am.  Bor.,  2314. 
On  trunks.    Bethlehem  (Schw.,  Curt.). 

SPECIES  INQUIKENDJB. 

94.    Licka  Lindiikimkri  Berk.,  in  N.  A.  Fungi,  No.  369. 

Spores  globose,  •007G'nn, 
On  dead  bark.   Texas  (Lindheimer). 

95.  Licka  fallax  Schw.,  Am.  Bor.,  2313. 
Car.  (Schw.) ;  Penn.  (Schw.). 

96.  Licea  ochracea  Peck,  N.  Y.  Reports. 
On  grass  and  club-moss. 

This  is  clearly  not  a  Licea,  but  the  description  is  too  im- 
perfect to  determine  the  genus. 

97.   Licka  epiphylla  Schw.,  Am.  Bor.,  2318. 
On  fallen  leaves.    Bethlehem  (Schw.). 

98.    Licea  nitens  Schw.,  Am.  Bor.,  2319. 
On  bark.   Bethlehem  (Schwz.). 

Genus  26.    Tubulina  Pers. 

99.   Tubulina  cvlindrica  Bull. 

Tubulina  fragiformis  Pers.,  Disp. 

Licea  tubulina  Schrad.,  N.  G.,  p.  16. 

Licea  fragiformis  Nees,  f.  102.    Schw.,  Am.  Bor.,  2312. 

Licea  cylindrica  Fr.,  Sys.  Myc,  ill,  195. 

Licea  micro  sperm  a  B.  and  C,  Grew,  No.  367. 

Spores  005 — 0067mm. 

On  rotten  wood,  etc.  Car.  (Curt.,  Schw.) ;  Bethlehem  (Schw.)  ;  N.  York 
(Berk.,  Peck);  Penn.  (Michr.) ;  Boston  (Farlow) ;  New  Jersey  (Berk.). 

100.   Tubulina  stipitata  (B.  and  Rav.)j 

Licea  stipitata  B.  and  Raw,  Linn.  Soc.  Journ.,  IX,  p.  350. 

Spores  pinkish  umber,  -0016 — 005°"". 
Ou  dead  wood.    Car.  (Raw). 


Digitized  by  Google 


400        The  Myxomycetes  of  the  United  States. 

Genus  27.    Lindbladia  Fr. 
Family  13.  CLATHROPTYCHIACEJ2. 

Genus  28.    Clathroptychium  R. 

101.    CLATHROPTYCniUM  rugulosum  (Wall.). 

Hcticularia plumbea  Fr.,  Sys.  Myc,  iii,  88. 
Licea  applanata  Berk.,  Hook.  Jour.  1845,  p.  G6. 

Spores  -0083—01—. 

On  bark  of  Quercus  alba.   Alabama  (Peters) ;  Car.  (Rav.) ;  N.  Jersey 
(Ellis). 

Genus  29.    Enteridium  Ehr. 

102.   Enteridium  olivaceum  Ehr. 

Jteticularia  applanata  B.  and  Br.,  Ann.  N.  H. ,  t.  11,  f.  8. 
Badhamia  irregularis  C.  and  E.,  In  Grevillea,  V,  p.  89. 
On  pine  wood.    N.  Jersey  (Ellis). 

Sporidia  at  first  agglutinated  together  from  4  to  20  in  a 
cluster. 

Order  V.  Heterodermeee. 

Family  14.  CRIBRARIACE2E. 

Genus  30.    Dictydium  Schrad. 

103.   Dictydium  cernuum  (Pers.).   Schw.,  Am.  Bor.,  2355. 

Dictydium  umbihcatum  Schrad.,  t.  4,  f.  1.   Curt.,  Cat.,  p.  112.  Rav., 

Fungi  Car.,  ii,  78. 
Dictydium  trichioides  Che  v.,  Fl.  Par.    Corda,  Ic,  V,  f.  36. 
Car.  (Schw.,  Curt.);  Penn.  (Schw.);  Boston  (Farlow). 


SPECIES  DUBI.53. 

104.   Dictydium  microspermum  Schw.,  Am.  Bor.,  2352. 
Car.  (Schw.) ;  Penn.  (Schw.). 

105.   Dictydium  vkxosum.   Schw.,  Am.  Bor.,  2354. 
On  carious  wood.   Car.  (Schw.,  Curt.) ;  Penn.  (Schw.). 
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Genus  31.  ffeterodictyon  R. 
Genus  32.    Cribraria  Fers. 

106.   Cribraria  rufa  (Roth.). 

Cribraria  rufescens  Pers.,  Dlsp.,  t.  1,  f.  5.    Schw.,  Am.  Bor.,  2358. 
Cribraria  fulva  Schrad,  t.  1,  fig.  1. 
Cribraria  intermedia  Schrad,  t.  1,  fig.  2. 

Spores  -005— 0065". 

On  the  ground.   Ohio  (Schw.). 

107.   Cribraria  purpurea  Schrad.   Schw.,  Am.  Bor.,  2356. 

Spores  -005—  0065— . 
On  carious  wood.  Car.  (Schw.,  Curt.)  ;  Penn.  (Schw.) ;  Boston  (Farlow). 

108.    Cribraria  vulgaris  Schrad,  t.  1,  f.  5.   Schw.,  Amer.  Bor.,  2360. 

Spores  -005— -0065"-. 
On  rotten  trunks.  Car.  (Schw.,  Curt.)  ;  Penn.  (Schw.)  ;  Boston  (Farlow). 

100.    Cribraria  tenella  Schrad,  t.  8,  f.  2,  3.   Schw.,  Am.  Bor.,  2361. 

Spores  •005—  0065™-. 
On  rotten  wood.    Penn.  (Schw.,  Curt.). 

110.  Cribraria  microcarpa  (Schrad). 

Dictydium  microcarpon  Schrad,  t.  4,  f.  3,  4.    Curt.,  Cat.,  p.  112. 
Cribraria  microcarpa  Pers.,  Syn.,  190. 

Spores  -005— -0065—. 

On  carious  wood.    Car.  (Curt.). 

111.  CRinuAitiA  splendens  (Schrad.). 

Dictydium  splendens  Schrad,  t.  4,  f.  5,  6.    Schw.,  Am.  Bor.,  2353. 

Spores  -005 — 0065"-. 
On  rotten  wood.   Bethlehem  (Schw.). 

112.  Cribraria  intricata  Schrad,  t.  3,  f.  1.    Curt.,  Cat.   Rav.,  Fungi 

Car.,  11,  79. 

Spores  -005— -0065—. 
On  dead  wood.    Car.  (Curt.)  ;  N.  Eng.  (Sprague). 

113.  Cribraria  macrocarpa  Schrad,  t.  2,  f.  3,  4.   Schw.,  Am.  Bor.,  2357. 

Spores  -005— -0065-. 
On  the  ground.   Car.  (Schw.,  Curt.) ;  Ohio  (Schw.). 


Digitized  by  Google 


402        The  Myxomycetes  of  the  United  States. 

114.    Cribraria  aroillacea  Pcra.    Schw.,  Am.  Bor.,  2359. 

Cribraria  micropus  Schrad,  t.  2,  f.  1,  2. 

Licea  spermoides  B.  and  Curt.,  Grevillca,  No.  368. 

Spores  -005— -0005™. 

On  rotten  trunks.    Car.  (Schw.,  Curt.) ;  Penn.  (Schw.). 

115.  Cribraria  elegaxs  B.  and  C.    In  Grevillea,  N.  A.  Fungi,  No.  362. 
On  decayed  wood.    Car.  (Curt.). 

116.  Cribraria  microscopica  B.  and  C.   In  Grev.,  N.  A.  Fungi,  No.  364. 
On  shingles.    Car.  (Curt.). 

117.    Cribraria  mixutissima  Schw.,  Am.  Bor.,  No.  2362. 

Cribraria  minima  B.  and  C,  Grevillea,  No.  363. 
On  rotten  wood.    Car.  (Schw.,  Curt.) ;  Penn.  (Schw.). 

Section  B.  TXICHOPHORjB. 
Sporangia  constantly  possessed  of  a  capillitium. 

Order  VI.  Reticulari®. 
Family  15.  KETICULARIACE.E. 

Genus  33.    Heticulnria  Bull. 

118.    Rkticularia  lycoperdox  Bull. 

Lyrorjala  argentea  Pers.,  Pisp.,  p.  7.    Schw.,  Am.  Bor.,  2373. 
Iteiirularia  umbrina  Fr.,  S.  M.,  iii,  87.    Curt.,  Cat.,  p.  111. 

Spores  •008"™. 

On  rotten  trunks.  Car.  (Schw.,  Curt.);  Bethlehem  (Schw.);  N.  Eng. 
(Murray);  N.  York  (Peck). 

INCERT2E  SEDIS. 

119.    Reticularia  affixis  B.  and  Curt.  In  N.  A.  Fungi,  No.  340.  Berk., 
In  Journ.  Linn.  Soc,  Vol.  x,  p.  347. 

Spores  oblong,  •01B". 

On  dead  trees.    Car.  (Curt.). 

120.    Beticui.aria  applaxata  Schw.,  Am.  Bor.,  No.  2376. 
On  bark  and  wood  of  S<i1iz.    Bethlehem  (Schw.). 

121.    Reticularia  stroxgylium  Schw.,  Am.  Bor.,  No.  2374. 
Car.  (Schw.). 
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Order  VII.  Caloneneme®. 

FAMILT  10.  TRICIIIACE^E. 

Genus  34.    Trichia  Hall. 

122.  Trictiia  fallax  Pers.,  Ohs.,  ill,  t.  4,  5.  Schw.,  Am.,  Bor.,  [2323. 
Trichia  cerina  Ditm.,  t.  25. 

Spores  -01— -01 2—. 

On  carious  wood.  Car.  (Schw.,  Curt.)  ;  Penn.  (Schw.) ;  N.  Eng.  (Frost)  ; 
California  (Harkness). 

123.   Trichia  fraoilis  Sow.,  t.  279. 

Trichia  botryti*  Pers.,  Pisp.,  9.    Schw.,  Am.  Bor.,  2320. 
Trichia  serotina  Schrad,  Journ.,  t.  3,  f.  I,    Curt.,  Cat.,  p.  113. 
Trichia  pyriformis  Fries,  Sys.  Myc,  iii,  184. 
Crateriumflori forme  Schw.,  Am.  Bor.,  No.  2307. 

Spores  -Oil—  013mm. 

On  carious  wood.   Car.  (Schw.,  Curt.) ;  Bethlehem  (Schw.). 

124.    Tun  Mia  varia  Pers.,  var.  genuina.    Schw.,  Am.  Bor.,  2329. 

Spores  *01— -014"-. 

On  carious  wood.  Car.  (Schw.,  Curt.)  ;  Penn.  (Schw.) ;  Conn.  (Wright) ; 
N.  York  (Peck). 

TnicniA  varia,  var.  nigripes. 

Trichia  nigripes  Pers.,  Syn.,  i,  78.  Schw.,  Am.  Bor.,  2325. 
Trichia  olivacea  Pers.,  Obs.,  i,  C2.    Schw.,  Am.  Bor.,  2327. 

Spores  -01— OH— . 

On  rotten  wood.  Car.  (Schw.,  Curt.);  Penn.  (Schw.);  California 
(Harkness). 

125.   Trichia  scabra  Rtfki.,  Mon.,  p.  258. 
Var.  A.   analogia  C. 

The  elaters  are  not  so  spinulose  as  in  the  typical  form, 
being  sometimes  scarcely  evident. 

Spores  •01m-. 

On  rotten  wood.   New  York  (Peck,  285). 
June,  1877.  30  Ann.  Lyc.  Nat.  Hist.,  Vol.  XL 
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Var.  B.    aurea  C. 

Sporangia  densely  coespitose,  sub-globose  or  obovate,  shining  golden 
yellow  (resembling  T.  chrysosperma,  but  of  a  brighter,  deeper  yellow). 
Mass  of  spores  and  capillitinra  of  a  deeper  color,  nearly  orange.  Elaters 
cylindrical,  obtuse  at  the  ends,  terminating  in  a  smooth  point  about  as 
long  as  the  diameter  of  the  elater.  Spirals  three  to  four,  with  intervening 
depressions  rather  wider,  scarcely  prominent.  Spores  globose,  minutely 
bat  thickly  spinulose,  *018n.  diam.  Cooke,  Brit.  Myz.,  tig.  258. 

On  rotten  wood.    Portland,  Maine  (Fuller). 

126.   Trichia  abrufta  Cooke. 

Sporangia  clustered,  globose  or  ovate,  sessile  on  a  delicate  hypothallus, 
ochrey  brown,  or  pale  bay  brown.  Mass  of  spores  and  capillitiom  of 
nearly  the  same  color.  Elaters  cylindrical,  terminating  in  obtuse  ends, 
with  one,  two,  or  three  diverging  acute  spines  as  long  as  the  diameter  of 
the  elaters.  Spirals  about  four,  with  rather  broader  intervening  depres- 
sions. Capillitium  and  spores  dull  yellow  under  transmitted  light.  Spores 
globose,  delicately  warted,  012*".  diam.  Cooke,  BrU.  Myx  ,fig.  256. 

On  rotten  wood.    Portland,  Maine  (Fuller). 

127.   TiucniA  chrysospekma  Hull.    Curt.,  Cat.,  pp.  113. 

Trichia  nitens  Pen.,  Obs.,  i,  62.    Schw.,  Am.  Bor.,  2328. 
Trichia  turbinata  With.,  Arr.,  iv,  180.    Curt.,  Cat.,  p.  113. 
Trichia  ovata  Pere.,  Obs.,  11,  35.    Schw.,  Am.  Bor.,  No.  2326. 

Spores  *01— -012,  rarely  015"-. 

On  wood  and  sticks.  Car.  (Curt.,  Schw.) ;  Maine  (E.  C.  B.) ;  California 
(Harkness):  Boston  (Farlow) ;  N.  England  (Russell);  N.  York  (Peck); 
Penn.  (Schw.). 

INCERTjE  8EDIS. 

128.   Trichia  akguxata  Schw.,  Am.  Bor.,  2333. 

Licea  angvlata  Fries,  S.  V.  S. 
Inside  fallen  bark  of  Fraxinus.   Bethlehem  (Schw.). 

129.   Trichia  mixiata  Schw.,  Am.  Bor.,  2322. 
On  bark.   Bethlehem  (Schw.). 

130.   Trichia  pcnctulata  Schw.,  Am.  Bor.,  2330. 
On  carious  wood.    Bethlehem  (Schw.). 

131.   Trichia  difformis  Schw.,  Am.  Bor.,  2334. 
On  rotten  wood  of  Juglans  nigra.    Bethlehem  (Schw.). 
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132.   Trichia  reniformis  Peck,  N.  Y.  Reports. 
On  bark  of  Acer.   N.  York  (Peck). 

Genu9  35.    Hemiarcyria  R. 

133.    Hemiarcyria  rubiformis  (Pers.). 

Trichia  rubiformis  P^rs.,  Dlsp.,  t.  1,  f.  3.    Schw.,  Am.  Bor.,  2321. 
Trichia  Neesiana  Corda,  Ic,  !,  2886. 
Trichia  pyriformis  Hoffua.,  V.  Cry.,  t.  1,  f.  1. 

Spores  *01— •OH"". 

On  rotten  wood  and  moss.  Car.  (Schw.,  Cart.);  Bethlehem  (Schw.); 
Canada  (Dickie);  Boston  (Farlow) ;  N.  York  (Peck). 

134.  Hemiarcyria  clavata  (Pers.). 

Trichia  clavata  Pers.,  Dlsp.,  p.  11.    Schw.,  Am.  Bor.,  2324. 
Trichia  obtusa  Wigand,  t.  11,  f.  4. 

Spores  -008— -009"". 

Car.  (Schw.,  Curt.)  ;  Penn.  (Schw.)  ;  Boston  (Farlow) ;  Conn.  (Wright) ; 
N.  York  (Peck). 

135.  Hemiarcyria  leiocarpa  Cooke. 

Hemiarcyria  pallidula  Cooke  in  lltt. 

Sporangia  simple,  obovale  or  pyrlform,  rarely  almost  globose,  pallid, 
with  a  stem  of  the  same  color,  as  long  as  the  diameter  of  the  sporangia. 
Mass  of  spores  and  caplllltlum  concolorous,  or  with  a  slight  ochraceous 
tint.  Capillitiam  sparse,  forming  a  loose  net.  Tubes  branched  in  a  retic- 
ulate manner.  Spirals  three,  thin,  prominent  along  the  convex  side  of 
the  tubes,  mixed  with  a  few  short  obtuse  spines.  Spores  globose,  with  a 
thin  membrane,  -0125— 014"".  Cooke,  Brit.  Myx.y  fig.  252,  255. 

On  decayed  vegetable  debris.   Portland,  Maine  (Bolles). 

Many  of  the  threads  are  attached  to  the  inner  wall  of  the 
sporangium,  after  the  manner  of  Arcyria,  short,  few  in 
number,  and  thin-walled,  differing  in  this  feature  from  II. 
clavata  in  a  marked  manner. 

136.  Hemiarcyria  serpula  (Scop.). 

Trichia  reticulata  Pers.,  Dlsp.,  10.    Schw.,  Am.  Bor.,  2332. 
Trichia  serpula  Pers.,  Dlsp.,  10.    Schw.,  Am.  Bor.,  2331. 
Car.  (Schw.,  Curt.);  Bethlehem  (Schw.);  N.  York  (Peck).  . 


Digitized  by  Google 


406         The  Myxomycetes  of  the  United  States. 

137.   Hemiaecyria  stipata  (S.). 

Lcangium  stipatum  Schwz.,  Am.  Bor.,  No.  2304. 
Carollua  (Schw.). 

FAMILY  17.  ARCYRIACEJ:. 

Genus  36.    Arcyria  Hill. 

138.    Arcyria  punicea  Pers.,  Disp.,  10.    Schw.,  Am.  Bor.,  2338.  Rav., 
Fungi  Car.,  ii,  80. 

Arcyria  fusca  Fr.,  Gust.,  17. 
Arcyria  vernicum  Host.,  Supp.  p.  36. 

Spores  .0007— ■0075". 

On  carious  wood.  Car.  (Schw.,  Curt.);  Penn.  (Schw.);  N.  York 
(Peck)  ;  Boston  (Farlow)  ;  California  (Harkuess). 

139.    Arcyria  pomikormis  (Roth.). 

Arcyria  umbrina  Schum.,  Saell.,  1470.    Curt.,  Cat.,  p.  113. 
Arcyria  ochroleuca  Fr.,  Sys.  Myc,  iii,  181.    Curt.,  Cat.,  p.  113. 
Arcyria  littea  Schwz.,  Syu.  Car.,  396.    Schw.,  Am.  Bor.,  2339. 

Spores  -0075—  008'". 

On  carious  wood.    Car.  (Schw.,  Curt.);  California  (Harkncss). 

140.    Arcyria  BTBICTA  R. 

Arcyria  cinerea  Bull.,  Schw.,  Am.  Bor.,  2336. 
Arcyria  pallida  1$.  and  C,  Grevillea,  No.  365. 
Arcyria  trichioide*  Corda,  1c,  11,  f.  86. 

Bporea  0066— -0083  . 

On  carious  wood.  Car.  (Schw.,  Rav.)  ;  penn.  (Schw.)  ;  Texas  (Llndh.) ; 
Ohio  (Lea);  Boston  (Farlow);  N.  Jersey  (IJerk.). 

141.   Arcyria  digitata  (Schw.). 

Stcnwnitis  diaitata  Schw.,  Am.  Bor.,  No.  2350. 

Arcyria  Leprieuri  Mont.,  Ann.  Sci.  Nat.,  iii,  (1855),  p.  141. 

Arcyria  bi:olor  B.  aud  Br.,  Cub.  Fung.,  ii,  p.  86. 

Spores  -0066— •0095"». 

On  rotten  wood.    Car.  (Schw.)  ;  Penn.  (Schw.) ;  N.  York  (Peck). 

142.    Arcyria  incarnata  Pers.,  Obs.,  t.  v,  f.  4, 5.  Schw.,  Am.  Bor.,  2337. 

Arcyria  carnea  Schum.,  Saell.,  1477. 
Arcyria  adnata  Rost.,  Supp.,  p.  37. 

Spores  -0066— 0075B1«". 

On  carious  wood.  Car.  (Schw.,  Curt.)  ;  Penn.  (Schw.) ;  N.  York  (Peck). 
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143.    Arcyria  nutans  (Bull.)  Curt.,  Cat.,  p.  113. 

Arcyria  flava  Pers.,  Obs.,  i,  85.    Grew,  t.  309.    Schw.,  Am.  Bor.,  2335. 

Spores  -0075— -0083*". 

On  carious  wood.  Car.  (Curt.,  Schw.) ;  Boston  (Farlow) ;  Conn. 
(Wright)  ;  N.  York  (Peck,  Schw.)  ;  Penn.  (Schw.). 

144.   Akcyria  versicolor  Phillips,  Grevillea,  v,  p.  115,  t.  88,  flg.  8. 

Arcyria  vitellina  Phillips,  in  Grevillea,  v,  p.  115,  t.  88,  flg.  7  (exclusive  of 
flg.  d). 

On  bark  and  logs.    California  (Harkness). 

From  comparison  of  authentic  specimens,  we  are  convinced 
that  there  are  no  specific  differences  in  the  two  forms  A. 
versicolor  and  A.  vitellina.  In  the  threads  of  the  latter  we 
can  find  no  structure  like  that  of  the  figure  7,  above  cited  in 
part. 

145.    Arcyria  minor  Schw.,  Am.  Bor.,  2341. 
On  soft  wood.    Bethlehem  (Schw.). 

Genus  37.    Lachnobolus  Fr. 

14G.    Lachnobolus  globosls  (Schw.). 

Arcyria  globnm  Schw.,  Syn.  Car.,  400.    Schw.,  Am.  Bor.,  2340. 
Craterium  globoimm  Fr.,  Sys.  Myc,  iii,  154.    Curt.,  Cat.,  p.  112. 
7ias9ula  ylobosa  Fr.,  S.  V.  S. 

Spores  •0OT.7""". 

On  corn-stalks,  involucres  of  CaManea,  etc.  Car.  (Schw.,  Curt.)  ;  Penn. 
Schw.);  N.  York  (Peck);  Boston  (Farlow). 

INCEKT^E  8EDI8. 

147.   Lachnobolus  cinereus  Schw.,  Am.  Bor.,  2378. 
On  stems.    Salem  (Schw.)  ;  Car.  (Curt.). 

Genus  38.    Dennodium  Rtfki. 
Genus  89.    Lycogala  Mich. 
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148.   Lycooala  emdexdrum  (Buxb.).   Rav.,  Fungi  Car.,  il,  74. 

Lycogala  miniatum  Schw.,  Am.  Bor.,  No.  2268. 

Lycogala  puncUUa  Pers.,  Syn.  158.   Schw.,  Am.  Bor.,  2269. 

Lycogala  terreatre  Fr.,  Sys.  Myc,  ill.   Kav.,  Fungi  Car.,  iv,  78. 

Spores  -0035—0058--. 

Car.  (Schw.,  Cart.);  Penn.  (Schw.);  Ohio  (Lea);  Boston  (Farlow). 

Genus  40.    Cornuvia  R. 
Genus  41.    Oligonema  R. 

Family  18.  FERICHJENACEA3. 

Genus  42.    Perichcena  Fr. 

149.   Perichcena  corticalis  (Batsch.). 

Perichatna  populina  Fr.,  Gast.,  12.   Curt.,  Cat.,  p.  113. 
Perichcena  quercina  Fr.,  Gast.,  12.    B.  and  Curt.,  N.  A.  Fungi. 
Phyaarum  luteo-album  Scnum.,  Saell.,  1430. 
Perichcena  circumacisaa  Schw.,  Am.  Bor.,  No.  2309. 
Perichcena  artocreas  B.  and  Rav.,  in  N.  A.  Fungi,  No.  870. 
Perichcena  marginata  Schwz.,  Am.  Bor.,  2310. 
Liua  artocreas  B.  and  Kav.,  Fungi  Car.,  ii,  82. 

Spores  -01 — 012—. 

On  bark.   Car.  (Schw.,  Curt.)  ;  Penn.  (Schw.). 

150.   Perichcena  dkpressa  Lib.,  Ex.,  Iv,  No.  378. 

Perichcena  vaporaria  Schw.,  Am.  Bor.,  No.  2311. 
Perichcena  marginata  Schwz.,  Amer.  Bor.,  2310. 

Spores  009— -011— . 

On  branches.   Car.  (Schw.,  Curt.). 

151.   Perichcena  variabilis  R. 

Ophiotheca  umbrina  B.  and  Curt.,  in  N.  A.  Fungi,  No.  372.   Grevillea,  V, 
p.  65. 

Spores  globose,  -0083— 01—. 
Car.  (Curt.) ;  N.  Jersey  (Ellis). 

152.   Perich<ena  vrrmicularis  Schw. 

Physarum  rcrmicularis  Schwz.,  Am.  Bor.,  No.  2296. 
Carolina  (Schwz.). 
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153.    Pkrich^na  irregularis  B.  and  Curt.,  in  N.  A.  Fangi,  No.  371. 

Spores  globose,  then  broadly  elliptic. 
On  bark.   Car.  (Curt). 

8PECIES  INQUTRENDjE. 

154.   Perich^ena  flavida  Peck,  In  N.  Y.  Reports. 
On  moss.   N.  York  (Peck). 

[Perichana  atrobilina  Fr.,  S.  M.,  ill,  191,  is  referred  to  PUotporopsiB 
ttrobilorum  (Erst.] 

Note.  Many  species  are  inserted  in  this  synopsis,  as  for 
instance  those  of  Schweinitz,  provisionally  and  approximately, 
as  the  intimate  structure  is  too  little  known  to  give  them  a 
definite  position  with  any  degree  of  certainty.  Although 
these  uncertain  species  are  included  under  definite  genera,  it 
must  not  be  supposed  that  these  approximations  are  given 
with  confidence  as  to  their  absolute  accuracy. 
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Fig.  1.  Helix  Clarki,  Lea.  Dentition. 
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Plate  XI. 

Cerunruft  jUeurrxanthemwt,  Green,  (enlarged). 

A.  Transverse  section  of  thorax  at  4th  segment. 

B.  Interior  of  dorsal  shell. 

C.  Longitudinal  section  at  median  line. 
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For  details,  see  page  162  of  text. 

Plate  XII. 

Fig.  1.  BnlimultuspaUidior,  Sowb.  Genitalia. 

2.  Hdix  asptra,  Fer. 

3.  "    spinosa.  Lea. 

4.  J/ntuur  montanus,  Ing.  " 

5.  Ifrlix  arrosa,  Gould.  " 
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7.  Ariolimax  HetnphiUi,  Binney. 

8.  lldix  crispnia,  Fer. 

9.  Aridimux  Andersoni,  Cooper.  " 

Plate  XIII. 

Fig.  A.  I  Mix.  ruflcihrta,  Newc.  Genitalia. 

B.  Zonites  crrinoideu.s,  Anth.  Dentition. 

C.  Amphihdimn  Rawsonis,  Bland.  Genitalia. 
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Plate  XIV. 

Fig.  A.  IMixfrhu/iUa,  Pfr.  •  Dentition. 

B.  "   Jamaicens'us,  Chemn. 

C.  "   Studeriana,  Fer. 

D.  Achalinella  venusta,  Mighels.  *' 

E.  Amphibulima  ffatiMonig,  Bland.  " 

F.  (rlandina  truncata,  Say.  " 

G.  Actiatinella  text  Ms,  Ffir.  " 

H.  44      obeaa,  Newc.  "        in  part. 
•  See  Plate  XV,  fig.  A. 
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Plate  XV. 

Fig.  A.  IMixfriwjUUt,  Pfr.  •  Dentition. 

B.  "    Caqienlrri,  Newe  " 

C.  "  pvbeteens,  Pfr.  Jaw. 

I).  The  same.  Dentition. 
K.  Pahda  l \tmlterlandiana ,  Lea. 
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F.  "    rufeseens,  Penn. 

G.  "    tleutiens,  Fer. 
II.  TrtH'homnrjthn  Crrss'ulu,  Gould. 

I.  Xan'ma  radians,  Pfr. 


Plate  XVII. 

Fig.  I.  Cytindrella  ornate,  Gundl.  Dentition. 

II.  Bitmeya  notabihs.  Cooper.  Jaw. 

III.  The  same.  Dentition. 

IV.  The  same.  Animal. 
V.  Helix  Trytmi,  Newe.  Dentition. 

VI.  Sitc<:inM  j*ii>ill<it<i,  Pfr. 
VII.       "       jxtllida,  Pfr. 

VIII.  Helix  Van  Snslmmh,  Bland.  " 
IX.     "  favta,  Xewe.  Genitalia. 
X.     "    Tryoni,  Newe. 
XI.     "  fallax.  Say. 
XII.     "    Van  Xoslrawli,  Bland. 

XIII.  "  facta,  Newe.  Dentition. 

XIV.  "    IfopeUmcruia,  Shuttl.  Genitalia. 
XV.     "    altemnta.  Say  (var.) 

XVI.  Kmlixhnta  inrerla,  Mouss.  Dentition. 

XVII.  Pal ula  Huahinensis,  Pfr. 

XV III.  Helix  Iinneli,  Shuttl.  Genitalia. 
XIX.     "    tridintata,  Say. 


Digitized  by  Google 


List  of  Plates. 


xv 


Plate  XVIII. 

Fig.  A.  Helix  Ilarf/mHitm,  Cooper.  Dentition 

B.  "   kpurina,  Gould.  ** 

C.  "    IiujrrsiMi,  Bland.  " 
I).  Lnnax  monianus,  Ing. 

E.  Helix  nurietJafa,  Say. 

F.  Var.    cantaneHN  of  D.  " 
0.  Ariulimax  Amlersoni.  Cooper. 

H.        "       Hemphilli,  Binney. 
1.  AiKulenun,  ** 
For  details  of  Plates  XII  to  XVIII,  see  pages  195  and  196  of  text. 

Platk  XIX. 

Map  «>f  Lake  Wakatipu.  New  Zealand. 
Present  lake  area  in  blue. 
Ancient  extension  in  yellow. 
T.  Outcrop  of  Tertiary  limestone. 
M.  Old  terminal  moraine. 
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Achatina  Guiullachi  lf>2,  158 

Achatinella.  LM.  190,  19.L  192, 

193,  1M 

acuminata   mfl 

neuta   ma 

auricula  19L  Ui^ 

MboMd   hm 

msta   iUll 

citrine   1M 

Ckmingi   1112 

decttm   19.2. 

tjravida  jn^  uni 

inatjua   UJU 

marmurata   liio 

(Aua  ULL  LUZ» 

urifonnis   1  !>:', 

/>i'W<»  niS,  ma 

phtmbtn   liiii 

ro.v«i   192 

saiiqitiiira   lflJi 

snmr  

Smrerltyioia   193 

straminea   1  !*:{ 

Utrao   uk± 

Wilis  19JL.  Iflfi 

tutritelUi   iiiU 

renuata  191,  19JL  lffii 

cmjulata   1H2 

vuJpina   Itt2 

Achat  ru'llast rum   1M 

Acicula   168 

Aridaspis  Trentnumsis  156.  1.V7 

Aciot  isciuin   29J 

Aemnveta   3JJ2 


CAOB. 

Acronycta  lirumosa  92,  'XI 

pudorata   93 

triiona   l»U 

VcrriUi   92 

Actiturus  Hortmmiu*   LI 

Actodromas  uiinulilla   LI 

Adinia   322 

Adita  U1L  lfifl 

nhiinutnthi  9J5,  109 

.Kgialites  nivomu   H 

vttriferus   Ill 

.Kthidium  caiululum   889 

ferrincola   :tHt> 

flawm   aaa 

tjeuphilum   380 

iiiusronun   '.{Hi* 

Htpticuin    380 

vaporarium   88B 

■ri/JfiMitii   389 

Atrehcus  fJifcn'm  us  7^  141.  142 

Agrotiphila  uuuitana   10S 

A  grot  is                             107,  ID* 

acclivis   921 

unman   94 

mUaris   304 

rtmfiua  304,  305 

nifiida   3(  >."i 

fornmUs   304 

huftrrborta   ILj 

islmulictt   9j 

montana  94,  Uib 

nkukmsis   23 

n/tifsira  95,  Ins 

perconflua   304 

placida   305 

ruti/ieriiis   Mi )4 

scropulana  23,  ins 

vtmwtbitta   fi4 

ii  Jul titis   94 

Aix  si*msa   13 


S 
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Ar,Armn.«   fi 

Albertite   U_Mi 

Albuminoid  ammonia   281 

AlburnclluM  842,  243 

fvnabili.H   343 

dilechis   312 

janUw  342,  32U 

meyahtps   343 

sorhui   34  3 

Alburnops  333,  334 

bfainittf   333 

A I  burn u  s  amahUia   343 

iiwyalops   343 

stH'ius   34a 

Amkdimdjc  8.  143 

Ah'cto  inffafa   Ljii 

Ak'tltopU'ris  I'nmsylntiiint   56 

Alctia  nrtjillwta   3JJ2 

Alosa  mivkluMimn  'ML  868 

"  Alum  Hocks"   15 

Alvordius  <isp»>. .  .810.  370.  373.  315 

ev'ulft  3JJ),  325 

Amalia   23 

yuyutes   22 

mtiryvmUt   22 

A  mantra.'.  193,  1M 

Amai'rociuktack.k   'dM 

AmaurooboMe  afro   398 

A  M  A I'  KOCH  ETK.K   325 

AMAl'KOHPOH.K   383 

Amblodnn  timrimnis   319 

f/m /miens  3 IS,  'AM) 

flntahu   31  J) 

un/lci'tiis   311) 

Ambloplitrs.  315,  31(1.  360.  361.  3119. 

870,  313.  32!i 

idhHoidta  315.  316 

rui*stris,   31A  816,  36L  369. 

370.  878.  3111 

Amblyura  oxuwi   1211 

Amia"   58 

Amid.k   58 

AmiuruH,  'AJiL  366,  867_  Sffi. 

::<i!>,  377 

albUhix  302 

Antoniensis   351 

brunneus   366,  367,  3fitt 

ctitun   867 

rupmis  351,  369,  311 

frl'uni.H   351 

livkhu   3«tM 

iiumiutmlxts   3(JH 

ynelos   322 

hitjricaus   862 

]Aatycei>halus   367 

vnljteculus   3<»? 


PACK. 


Amiurus  rnnthwplmUis  

AmmoctPtes  urynttefnt  

niyer  

A  mmonoeeras  73, 

Amolita  

Ampki.id.k  5, 

Ampelis  <«/iv»nm»  5, 

Ampbibulima  35^ 

npjtfiuiirnlnta  

ilejtre.ssti  

I  "l  r<l>  1 1  not  

pfitnln  IS*, 

Anadeniu  i*o, 

Anarta  94,  95,  107^  ins. 

fll)/'nl»l  

atnit.tu  

iHtlfimtjM  

membrosa  

nivaria  

Anas  lutxcha*  

ttltsriirns  

Anatid.k  

Anemk.k  

Angioridium  siwuMtum  

rn'mhim  

A  iiLruilla  rnh/tiris  352.  369, 

AXCUTII.1.111^  

Anomalwystites  

Ansor  hyperimrens  

Ant  bus  uidovtetamu  


Antrostoinus  Xullali  

roriferus  

A  pa  tela  nhti  

fnnfrtdi*  

ncckimttMliM  

put  

Apex   191.  192.  193. 

Apbododcrus  Sayanus  

ApliU-s  

A  plod i not  us  yruniiimn  318. 

A|KK'0|Ma  

A|K>gon  

ApomotH  cywtrlhts  359. 

Aquila  Omatlensin  

chrystit'tos  

\rvh\Ymteo  ferrugineua  

■/••'-  

Sfinrti-Jctlutnitts  

Arcvria  mlnnUt  

binJor  

nirnea   

rinerett  

d'njitdla  

ftnra  

ftisca  

ijIiJhmu  


311 
322 
835 
88 
iiil 

m 

AH 

IKS 
ISM 

i  no 

r.»n 

lflfi 

M 
84 

im 

mi 

1112 
LI 
12 
12 
39* 
:>f, 

823 
852 
15fi 
12 
3 
8 

14a 

•*r> 

802 
802 

\m 

818 
31i» 

331" 
55 
3211 

y 

9 
11 
H 
9 

JiMi 

m 

4412 
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Arcyria  inenrnata   40fl 

Leitrieuri   40fl 

lutea   4M 

minor   407 

nutans   40fl 

tpchroleuca   40rt 

pallida   41M 

potniformis   4iMi 

punicea   KM 

stncta   4U0 

t rich  hides   406 

umbrina   40ft 

rernicftsa   40H 

versicolor   407 

viUBina   40? 

Arcyriace.e                     ...  Ami 

Aides  ooerulea   1 4<t 

he  if  alias   12 

virescens   14f8 

ArDEID.E  12,  14(1 

Argyreus   331,  341 

lunatus    331 

ottuMus   88] 

rubripinnis   841 

Ariolimai  23,  18L  L82 

Amkrsoni  1HL  H>iL 

Odifornicus   181 

<  'olumhianns   1H1 

HemphiUi  181,195,  1M 

niger  1ST,  1S-J 

Ariou  Andersoni   182 

foliolalns    Iftg 

Arionta  30^178.179,  lfifl 

Arlina  effulgens   3JL1 

Asaphus  gigas,  loo,  156. 157. 158.  159. 

megislos  .  . .  .  155,  156.  158.  159. 

Asphaltic  Coal  105,  lfifi 

Asproperca  311.  312 

zebra   312 

Astcrnotremia  mesatrtma   3ttH 

Atiierinid.e   32fl 

Athyris  sulAilila  16,  1L  lfl 

Atmosphere  

percentage  of  carl>onie  an- 
hydride in   228. 

percentage  of  oxygen  in. . 

270.  221 
Atmospheric  ozone,  272f  223. 

274,  225 

Atrich.e  383,  398 

Atrypa  retindasri   295 

Aulopora  arachnoidea   15fi 

Auricula  jxllueens   82 

Auriculella  192^  193,  liil 

Aviculopecten  Whilei   18 

Ay  thy  a  Americana   13 


PAGE. 

Ay  thy  a  fer'nia   13 

Badhaniia  390.  397.  4jffl 

chrysotrirha   390 

dectpiens  390 

hyidina   'MU) 

inaicrala   390 

irregidaris   400 

papaverea   Bflfl 

penelralis  3!)  7 

utricularis   390 

Bellerophon  18.  117.  118 

Coutinhoanua  HL  US 

Gilletianus   lis 

/«/«   Ill 

ytiinljortiauvs   18 

Morganianus   112 

jiercarinatus   18 

rotifonnis   1 1H 

Secensanns   IH 

Iritobidus   118 

tumulus  (var.)   118 

Bey  rich  ia   122 

natata   294 

Binneya  notabilis  183,  184^ 

Blob  321 

Blue  Cat  35_L  3fiii 

Blue  Minnow   375 

Bodianus  achigan   315 

rujrstris  315.  31  ft 

Boleichthys  elei/ans  30*,  309. 

Boleosoma,  3pj.  309,  31L  3JI*,  31iii 

373.  315 

toirrattii  308 

brevipinne  311.  373 

efftdgms   311 

mandaticejts  311 

mnculalum  373.  375 

Otmttedi   3iiH 

stigrmeum  309,  31L  Sfifl 

tesselatwn   311 

Bonasa  umMbndes   \Q 

umMlus  10,  145 

Botaurus  lenliginosus   12 

Branta  Canadensis   12 

Bream  301 

BkEKELDIACE.E   398 

Brefcldia  maxima   398 

Brim  317,  325 

Brookville  Coal  15,  II 

Brownsville  Coal  47,  51j  52,  52 

Bryttus  Horidensis   36ft 

melanojts   359 

mineopas   359 

rctiattatns   3iiU 

Bubo  arcticus   fl 

Virginianus   fl 
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Bucephala  aO#ola   18 

Americana   13 

islawlicu   13 

Bulimella  191.  192.  193.  194 

BuUmulus  33,  35,  48,  28 

alternaiis   187 

alteriiattts  87,  182 

AUfiperutnanus .  .8^  35,  37,  44 

auris-lefxtris  36,  40, 

Bahammsis  30.  1 87, 


182 
199 
182 


chrysalis  37 

cinnamameo-liutatus  .  . .  .87.  187  | 

canvexus   187 

dtaOntus  37,  1S2 

</uru.v  87,  187 

w///.v   200 

flaiidus   187 

(taadalupensis  37,  187 

Jtmasi  38,  1ST 

laticinclus  30,  HL  1^2 

Miareus   Hi 

Umuntt'oitles   188,  liiii 

1a*M....  32,  34, 85,  87,  44,  18 

mrmbranacrus  38, 

multifaseiatus  

pallidior.  . .  .37,  188.  187. 

jxtpyraceus   38. 

Peruvianas,  35,  37,  40,  44, 

primularis  37,  44. 

Proteus   32 

rhodiAarynx  37,44,  187 

seftnliraiis  37 

solutus  87 

sporadims  37 

stramineus  

trufonostotnus   187 

VinoenUnua   187 

t'iriji  wilts   187 

Bulimus   33 

auiocnstylus   33 

auris-si'iuri   33 

«  h  ris-sileu  i  88,  44 

eifrrtfins   33 

foreoUdus  32,  1A 

\jlaher   33 

llanlryi   33 

hasta   85 

maynijiens   33 

marmoratus   33 

mult'mAor   33 

oMonyus   33 

odontostomus   33 

ovatus   33 

jxirjiht/rostomus   33 

srarahus   33 

stramineus   84 


1*1 
1*1 
1  '■>.'. 

lflZ 

lffl 
1*1 


lfiZ 

m 

187 
81 


PAOE. 

Butco  bnreali.s   Hi 

eaharus   10 

Sirainsotiii   10 

Catamites   IS,  58 

Calamospi74i  bicoior   fi 

Caw  are.*   383 

Culliurus  . .  313.  315,  358,  359,  3611 

Florideusis   ..358.  MM 

nuUmts   359 

melanops  .......    3."i0 

punct nhtiis,  313,  315,  358.  :i.*>Q 

Callocera    128 

Calocampa  99,  HJL» 

ciurrUia   99 

eurrimaeula   .09.  100 

exiJfla.    100 

ijermaua  00.  HNj 

mtftrra  99,  llMi 

smidaqiiiis   loo 

vetust'a  10O  mi 

Cai.oneme.e   4< i3 

Calvmene  senaria  155.  156.  151 

Campostoma.  325,  328,  389,  370,  313 

375.  366 

aiiomalum,  325,  £2*1  3iiiL  310 
373.  375.  313 

ralliptrryx   826 

duinum   825 

formnsulum   325 

goiiioniuum   ^'J'i 

hippupus   326 

immityrus  826 

nasutum  326 

proltxum  32fi,  869,  3211 

Campy  lorhy  nchus  lirunneicaptUiui  3 

Caphimimjid.e  8,  143 

Caracolus   8J 

Carbonic  anhydride  

in  the  atmosphere   218 

in  the  ground  226,  222 

Carcerina  spumanoides  392 

Carelia  103,  194 

1 1(1 1 1  sin   Uili 

biciAor   1 0- » 

Cardinalis  Vinjiniauus   14Q 

Carpiodcs  carjtio   377 

cyjirinus   388 

Carpodaeus  Cassinii   5 

frontalis   5 

purpureas   140 

Cat  Fish  386,  362 

Cathartes  aura   145 

QiUfoniianus   10. 

CATIIARTIDiK  10,  145 

Cat  herpes  ctnisjtrsns   3 

JJfxicanus   3 
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Catocala  fraxini   300  j 

marmomta   illil 

nUda  800,  301^  303  : 

C'ato»tomidj5   345,  866,  322 

Catostomus,  812,  82_L  ML  888,  345 

346.  347,  34S.  34!>.  355.  369 

370,  373,  377 

Bostonieiutis   345 

Diujuesnii   849 

elf  fans   84? 

erythrnrus   34!> 

Esopus   34? 

Etotavms  345,  346,  369 

fattciatus   M4? 

fnsriolttrls   347 

<jiljljttsus   347 

Hwlsoniu*  345,  84s 

maeidtunui   845 

tnef/(t.sf(moui   345 

melnnops   34? 

iiielnntttus   855 

nigricans,  312,  32_L   345,  illli 

869.  370.  873.  37? 

<Jtlongns   84  ti 

ftlanieeps   845 

teres  . .  ,832,  345,  370,  373,  822 

t>>)» icnUilns   84? 

rittatns   342 

x/tnthopus   345 

Cauda  Galli  Grit,  291,  202.  294.  2112 

Centrarchus,  315,  310,  858,  359,  300 

:w;s 

miens   31fi 

fasciatits   315 

'gulosns  35H,  351} 

iriile>is   368 

inarmpterns   3>')S 

itlt.srnrits     815 

penlaeanthns   31  li 

virhlht                         mi  300 

Centrooercux  nr»phasian>ts   10 

Centurus  (Mrolinus   144. 

Ceratichthvs  328,  329.  355.  ii^ii 

amUtys  32S,  320 

hhpdtalns   355 

n'frlfplis   886 

tiyaiinus  328,  329,  3iiii 

hi/psinotns   330  j 

labrosus   330 

melanotus   855  j 

micropivjon   351  > 

stiginaiicns   856 

Ccraurus  fJeurexantheinns,   155.  156 

159  j 

Certhia  Americana   3 

famibaris   3  I 


PAOE. 

CeRTHIID.E   3 

Cervle  alcyon  8,  143 

Clnenobryttus,   817.  358,  359,  360 

308.  309 

charybdis   360 

Fbmdensis   360 

gnhmis  352$,  85JL  36L  368 

QWii   360 

mdnnnps  317^358,  359 

viridis  358,  359.  300  369 

Chretetea   294 

Helderberg'ut   295 

Cha;tura  pelasgia   143 

Channel  Cat  35L  357,  366 

ClIAHAOKIID.E   10 

Chaulelasmus  strejvrus   12 

Cht'ilonemus   322 

Chcirurus   155 

Chilodipterus  aftlnis   58 

Cbilomyctcrua  orbitosus   6fl 

Choanopnma  occ'ulenlale   85 

Chondestes  grammaca   5 

Chondrioderma   392 

albescens   392 

albtda   394 

hrunneitlum   393 

critstacea   394 

diffbrme   393 

tinri  forme   394 

gasterodes   393 

gUJtosnm   393 

taciniatum   894 

nuliatum   M3 

spunuirioides   392 

.v///Mi/n   394 

lestaceum   393 

Chondropoma  basicarinatum ....  28 

chordifernm   28 

Santacrnzense   28 

serraticosta   151 

Chondrostoma  pntlixum   326 

pull n m   325 

Chonctes   296 

complatmla   290 

mesulofta   18 

tenuistriaUi   290 

Chordeiles  IlenryL   8 

fsfpehte   8 

Virginianus   143 

Chnecocephalus  Philadelf>hia . ...  13 

Chrosomus. , .  .333  334.  838.  878.  322 

erulhrixmster.  333.  3jM*378,  322 

Ckrysomitris  pinus   5 

psaitria   5 

tristis  5,  14Q 

Cichla  313.  314,  315 


4i<; 


I  nth  jr. 


paok. 

(  ichla  faacktta   ft!5  i 

iuoritlnna  813,  314 

minima   ft!5  : 

Ohitnsis   fti~> 

Cicnkowskiu  rttieulata   ftHft 

ClKNKOWSKIACK.K   3i£i  | 

Cincinnati  Group   291 

Cinclid.*:   2 

(Mucins  MexuxmUM   2 

Cionella  158,  m 

Cionium   ftOl 

Circus  cifftneiM   10  ' 

llmtsonirus   ID  ! 

Cistothorus  i*iltnliriila   3i 

jxihixtris    JJ  I 

shllnris    ft  i 

Clarion  Coal  1JL  Hi 

Clathroptychium  nnjukutum  ....  400  I 

ChATH  HOPTYCII I  At  K.K   4JM]  i 

Cliola                               ...  332 1 

Clupea  ]I>«ls»r,;<i  333.  3ii2 

Clyde  <rlacici   254,  2fil 

COCCV/US  .\mn-ivflmts   g 

ttrythrophthttimwi   144  | 

Coccilianclla   15ft 

nriruhi  154,  lWa  1 

Gumllachi  1K5_  195,  1»K_  j 

Colaplcs  Mneinanun   ft  ' 

Colaptu.s  ituratus   LU  I 

Collurio  lutnuHs    5. 

rjrnthitnr'fhs    5 

IjwloviciaH  us   5. 

Coi.l'MHID.K                           ..JO,  L4j 

Col.YMIWO.K   13 

Colyinbus  tun/not  us   13 

Comatricba   ft9t> 

ctmflums   Bftfi 

Friesimm   ft! HE 

J'rrsmmii   8M 

/mirhtlh   ftM 

typAwfl   aiMi 

Common  eel     ft52 

CoiltopUS  iun-ntlis   2 

Hivhnrdsoh'u  ....          ...  7 

virtu*  7_j  L4I1 

Conularia  TrtnUmmsis   1 50 

Coralline  Limestone  29*,  2ftft 

Comiferous  Limestone  2!H),  292 

Cornuvia   4JW 

Couvm.K   L  LLi 

Corvina  j/n.vcrt  ,   319 

nigra   ft  is 

oscuia   ftlH 

kuhiequalis    5_N 

Corvus  .  I  iinririiii us                 .?_,  142 

en  mi  varus   7 


PAGE. 


Corvus  nun*    I 

cottiu.k   ml  aifi 

Cottopisler  aurttntiarus   ft09 

frssfliatus   31 1 

Cottus  <jol>iu   32Q 

uwridiinmlus   ft20 

Coturniculus  jmsseriiiiis   5 

/>rrf»tlli<ltts   j 

Cotyle  rifxir'm  . .   4 

Crania  I'mitontusis   158 

Crassatella  nmpla   2fifl 

Crateriaehea   ftHh 

tnutabili*   i>s 

Craterium   ftjfii 

jflurtfwrme   40ft 

uiooosum    40? 

teucocfphtihnii   ft** 

li  iHnstichtiH  

minimum   388 

abocatum   ft*M 

jitihuiculuhtm   :j>v 

purphyrium  

jtriiinosnm   ft,vs 

i  nitiate     ftSS 

Crawl  a-bottoni  ail,  ft_12.  2i4 

Creek  chub   ft_L} 

Cribraria  urijiUaceti   402 

t'Uijitiis   403 

fufvtt   JOJ 

inhruuilia   4iU 

intrinttn   40J 

Hiticrocttrpa   4111 

micriM'iirjMi   4411 

micropu8   4irj 

mirrosn.fiicii   4(K? 

mitmtissima   40£ 

pttr/mrra   4M 

rufa   401 

Tufttven*   4iil 

ttpttudeM   4111 

U mlhi   4J1I 

rtiltjuris   40J 

CrIHRARI  At'K.-K   4UQ 

Cucullea  nlln   259 

Worihiwftoni   259 

Cvcvlwm   tL  144 

Curema  01^  0ft,  & 

Cyanocitta  argentigula   fig 

nrmiUittn   im 

FliitUUtMi   I 

IHtHIt   S!) 

ornate   ss 

}>>ilcftra  Ifi3 

jnnnihi   ^ 

Jl  oodhmtsd   I 

Cyanocorax  Mlus   IfiQ 
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Cyanocorax  cayamis   164 

mystamlis   Uii 

Ortoni   lfifl  I 

un>!encns   liii 

Cyanospiza  ama>m   ft 

cyaneti   Liii 

Cyanura  macrolopfms   2 

Steileri   2 

Cyanurus  cri.slalus   142 

( 'yclostomus  Amiitensis   151 

Cyclotus  ftttrcitsus   150 

C'ygnus  Americanos   12 

Cylindrella   88.  35.  46.  76.  lsii 

brtcis   84,  44. 

elegans   1H7 

tfracdicolUs  82,  151 

llfnhmrxoni   83 

omnia    !8JL  Li»ii 

Vixyann  187,  lfifi 

fxdleana   83 

saiv/ii'mm  84,  44 

Cvprinella  . .  .336,  887,  881).  364,  311 

aimlostana   339,  811 

milium   889  ! 

antostomuM   845  J 

cercost'njma    888 

chrysttlencns  327.  344  - 

cumulus   340 

norporoli*   327 

crysaleoctts   84  i 

hrmiplus   344 

Ihulsouius   34.') 

lotvjirostrum   345 

me/jalops    84 1 

nujUtnunu   841 

nigricans   345 

olrfongns   34<i 

Whipple*   3iil 

Cyprinid.h  325,  326 

Cvprinodon    322 

(-VpRINODONTIDiB  32L  32fi 

Cyprinus,  327.  340.  341.  343.  344. 

345.  341i 

Americanos   344 

atnmuirtdatus   322 

atrtmnsus   331 

Bramn   848 

C'YPSKLID.«  8,  143 

C'yrtia  mstmta   296 

Dafila  acuta   12 

Dalmania  110,  111 

Bonlhii   114 

Paituna  Ill,  111 

Dalmanites  156.  132 

dentate  294,  888 

ptettroptjfx  295.  2M 


PAGE. 

Daudebardia   183 

Decactvlus  Bosioniensis  845 

Delthyris  Shale  294.  296 

Demas   92 

Dendroxa  336 

mstiva  4,  1 35 

Aadubonii   A 

Blackburnite  4,  135,  1M 

ctendea   1 35 

ctrrolescens   185 

cutanea   188 

coromda  135,  138 

maculosa   186^  13S 

nigrescens  \   4 

Pennsylvan  ica   135 

pMUf   136 

cirens  lSj^  185 

I  h . n  1 1 . i  i  \  ii  i  .k  26,  27,  123 

Dermodium   407 

in/piinans   398 

Diachrt'a  elegans   395 

leueoprsta    395 

lencostyla   395 

Diantha'cia  capsolaris   306 

Diapterus   6Q 

Jjefroyi   59 

Dictydium  cernmm   400 

micracarjxm   401 

micro#]>ermum   400 

splriulens     401 

trichumles   400 

umbiltcalnm   4oo 

renosum   400 

DlCTYOHTELlACE.«   398 

Dicrtvoatelium  398 

Diderma   393 

attiescens   392 

albxdnm  884 

brunneolum   393 

,  cilrinnm  884 

ctmcinnum   3!<4 

etmgUnneratnm  3H6 

CAtntexlum   386 

crvstaceum   394 

cyanescens  393 

tiiffiirme  ffiffi 

farinaceum  392 

Jlavidum  386 

floriformt  '   394 

gaslennles   888 

gMiosum   393 

granulatum   386 

lacinialum  394 

Mortal  WUsonl  393 

oftlongum   384 

jKillidum   3*<i 


418 


Index. 


PAGE. 

Didernia  rrticulatum   888 

spumarioules   392 

squuimdostim   31 M 

tesUuvum   393 

umbiiicfitum   flu;', 

ju/ivirum   386 

ivrrdcottutn   389 

DlDYMlACE.E   aiil 

Didymium   391 

chrysoprjAum   3s4 

cinereum   3*.') 

darus   aai 

conflurns   392 

eowjestwn   384 

connatum   888 

ciHttatum   391 

tror+ttjlai-um   'As.') 

L\triisii   :i9<) 

dtjforme   31)3 

effnsmn   3fl2 

trythrinum   ftftS  1 

Jarinncrttm   391 

jbividum   JJ9_2 

fidvipes   'AHTi 

furfumctnm   3*9 

ijlaunmt   3H4 

tjIdMHfum   393  i 

ijmiodiferum   391  i 

hertxirum   391 

leiinq,u.H   3j&  39J 

UJxdum   391 


Udet^jrisrum  


mefjfdrtsjfunim  3_9_1 

mdanopus   391 

melleum  3*4 

microcarpon   391 

Heclrialorme   38T» 

id'jripts   3D1 

tJ/russeum   387 

iixidiimm  Sfl2 

/dtysmimhs  (Ft.)   !  391  j 

pfiysarvndes  (Kl.)  394 

l*Jy<fplirdum  (B.  4  C.)  388 

]*Jyrei>h4dum   a>iii 

l*Jymori>lium  38B 

pros! mum   39*2 

jmsiUum   888 

Htuenalii   3^5 

ruff/*.*  394 

sinndaus   392 

sputnarioides   39.1 

sqwtmulosum   391 

sfeliare   3ii3 

subroseum   392 

leiterrimuin   387 

terrigmum  385 


PAGE. 

Didymium  (estacrum  383 

t'njriuum  384 

xanthoptts  391 

Diloba   82 

DlODOHTIDl   ffil 

Diophtes  313,  31i 

Xuemutiit  314 

sahnnide*  314 

trtculii  314 

vwiabdUi  31i 

Diplesium  370.  373.  37fi 

blennioidex  311.  374 

wmofervM  370.  333 

Discina   Ill 

Cbnrarfl  2Ufi 

discus  286 

Discus   MB 

Diseases,  catarrhal  273.  274 

malarial   273 

zymotic  278,  278 

relation  of.  to  ozone. 

273  214.  27j 

Doliclionyx  oryiivorus  ±.  Ill 

Dollardee  32a 

Dorysoma  rtjmlinnnm  36?< 

hHrruntm   3fi£ 

Drinking-water,  analysis  of,  2N).  281 
impurities  in,* 

283,  2*4.  2K>.  28«.  2*1 

Drum  31» 

Dry  niacin*  34.  35,  84 

Dryocampa  binJor  31fi 

Eatonia  mnlinlis  285 

pmdiaris   MS 

simjularis  285 

Eburnella   18* 

EciIINOSTEUACE.E  39£ 

Echinostelium  388 

Edema   81 

albifrtms  »L  8* 

Packard  ii   W 

Edmondia  121,  123 

Pondiana  12J 

Sylvana  122 

Eel...   352 

Ellnbium  (ryUmirum   81 

Empidouax  AoadiruM  143 

diffirUis  

Jlavivtntris   8 

Ilnmnvflulii    8 

  143 

(Jtsmrus    8 

pusilhts   8 

TmiUii   8 

Eticrinal  Limestone  284 

Kndodonta  incrrtn  1?1  18fi 


Index. 


419 


PAOE. 

Eudodnnta  hinvdo'ules   Ill 

Exdoj*im>hk<*:   383 

Encrthenema  Bfrke'rynnn  39? 

dejan*   3112 

EXEKTIIENEMACE.E   392 

Entcridium  nlimrmm  (Ehr.)  4ftft 

iJimreitm  (8chw.)  382 

Episcma  ML  11159,  an 

nrlnmmn   377 

rallisema  LiliiL  'ML  'Mil 

smhriivps  303.  877 

Ercinnphila  alpestris   ft 

chrif.n Air inn   ft 

tH'vUlnilnl'is   ft 

Ereunetest  pnsiUits   11 

Ericosma  eriilfs   37.") 

Bricymba  bucentn    32fi 

Brimyzon,  346,  347,  357,  365,  3fifi 

MSL  320.  373,  322 

iiblowjua,  346,  ML  ML  3fi2,  aiiii 

370,  323.  322 

meUmops,   347,  348,  3ft8.  369 

322 

guretta   348 

Erincmus   328 

Ertematura  mhidii   13 

Esonn.K  324,  32ft 

Esox        324,  'MM.  ML  MH.  809,  37B 

affix  is  :V*L         'ML  Mil 

Indus   324 

its  sens   353 

phnlerntna   324 

KarrneU   308 

rHtcnlahi*. .  .324.  385.  362.  3ft9 

sahnmteiis  324.  376 

tritleceiiiVinintiiM   324 

triilrmiiritilintiis   324 

E^trella  atromamlata   311 

Etheostoma  .  .310.  312.  315.  373.  323 

bim/trtdalum   312 

milium   8  1 

caprodes  31L  312 

flnlxllart  373,  322 

iieiiulosum   312 

nirjrtifnsc'mtnm   31ft 

semifasriatum  311.  312 

ifbra   312 

Eucalyptra   1113 

bipuncta   104 

Eueinostomus   59 

product  us   29 

Euomphalus  rw/osua   U 

Eujwtrthcnos  mibilis   3111 

Eupomotis  ptiHulus   3118 

Euparyplm   18Q 

Eurycratera  148,  114 


PAGE. 

Eurystomus  mfyasfomu*  345 

Eutricopis   1D2 

nexilis   Ift2 

Exoglossum  325.  342 

ditbium   325 

rssiiairimutm   322 

marropterum  845 

spinirepluilum   325 

Exospoke.e  383 

Fabatana  orijilaijatis   128 

Falco  aniUmn   ft 

n>mmuni#   & 

pttlywjnis   9 

Falcon  ib.E  9,  142 

Fa vosite  Limestone  "  294,  298 

Favosites  ronira  29H 

Ihlilerlierifia  295.  298 

Mitaarmsis  294,  295,  298 

Ferriferous  Limestone  15,  12 

Franei9  Joseph  glacier  224 

Frceport  Limestone  15,  lii 

Frickella  193,  194 

FlIINOIl.MDJS  5,  14ft 

Fuliea  Americana   11 

Fuligo  mr'miis   389 

Flllix  a  (finis   13 

nitlnris   18. 

mania   13 

Fundulus  322,  323 

caienntus  323 

Gaeotis  35,  4fi 

Galeoscoptes  Curt  Sinensis   2 

Gallinago  Wihntnii   11 

Gambusia   322 

Gar  Pike   323 

Geomalacus  marulosua  31,  42 

Geophila   183 

Gcostilbia   153 

(hmillachi  152,  124 

Geothlvpis  MaajiUirrayi   4 

PhibttMphia  4,  132 

trirhns  4,  lftl 

Geotrygon  rutiventris   ftft 

Girardinichthys   322 

Girardinus   822 

Glandina  trunmta  107,  195 

Glossoplites  358,  'MiK  iiliU 

Gillii   3ftft 

melanops  358,  359 

Glvptocrinua   120 

Glyptocystites   12ft 

Gobio  crrnaUs   328 

Gougylostoma   187 

Goniaphea  Ludoviciana   14ft 

Graculus  dilophim   13 

Grahamite   lftfi 


I'M) 


In  tier. 


PAGE. 

Ginininysia   1211 

fiartUMa  120,  12J 

Ground-atmosphere  276.  211 

Ghiiu.k   12 

GrUH  (anoilrn.s!s   12 

Grystes  813,  -ILL  81.1 

fasciaiuH   815 

mtgaMoma   814 

nigricans  814.  813 

hobilfor   HI 4 

Xurcrnsis   H14 

snlnutUies  813,  31i 

sahiuHHtUles   \\\  5 

Guesteria  Ptueiaktna  78,  <-U 

Gyninokitta  rynmn'f"phnhi   7 

Gymnothorax  polv^onius   oh 

umbrosus   fil 

Ilaricna  mljunrln   Qfl 

iiiiiii   .m 

{etttihsrel'tM   :{( (fi 

Hatlropterus   8119 

nfgti>f<is<"itns, 

afla.  8io.  357.  ami 

Haliaelus/<'(/»-»>f#;»/4<f/i(.s   9 

llumillon  Group  290,  21i2 

Il.iplohlonotua   818 

nmrlnmts   HI  it 

f/runnitnA,  818,  8J9,  809,  811) 

Illicit  us   Hlit 

unjfectwi   819 

n.li  porllVllcllUS  rrissnHs   2 

r<;'r'/'.s   182 

llcdimclcs  iiirlunocfphnkt   6 

IIki.k  acea   77 

Ilhl.lt  II). K  32_  Uli 

Hhi.H  i.Vk.  88,  80,  87,  88,  40,  U2 

1.12,  17L  187 

Ilehcina  WmwiWwmi   HI 

f  'ntnhufinnn   tali 

(\tmingit   1.10 

liwuWujtPusln   200 

\utnsfiicttta  149.  150 

titlnttl'ilis   t£2 

Pairawt   151 

jmW«   20ft 

rwjoMt  151.  19H 

sniUhiiiiiu  149.  ifio 

Hu  n  oNin.i:  95,  ion 

Helioloitehe   1112 

Helinperea,  8.V1 

oUnnira  808,  81111 

)»t!li<l<i,  .J55,  8iil.  809,  87JL  8I£i 

IIki.iotiiid.k   U17 

lleliothia  liM.  1<W 

mf»H<illa   1112 


PAOK. 

Helix  aRxMbrU   17h 

tilternnta   190 

(immonorfras   iMi 

ungnlatn  148,  14» 

niujnstnta   14X 

Anitujhiun  197.  litei 

(irrnsn  179.  183 

>is}*ra  liL  1A*L  178,  m 

AwkbanH  82,  lili 

aurirulnla  1 70.  llMi 

Ayrfsiano   ITS 

hadia   2ii 

Imrfriqera  Lli 

bbtmali*  ML  HJL  L4*.  liil 

BouthUtttn   I8N 

hmrlrtJa   7H 

Cnhfonuensis   81) 

mracfJUt   ££• 

(hrptHteri  1IH.  19fi 

(nr/tenlcrifinn  1 77.  19a 

MJM  1AL  I« 

certohu  177.  19£ 

Chirk  :  28.  29,  4j 

vhmsa  29.  _Ll 

ntnsjjersulu   &i 

rrhpata  si,  15_L  174,  Ilia 

tJenfirns  1  78.  H«> 

Diahloentis  179,  m 

tl'isfiJor  27.  44,  147 

Diti'loshiiHi    fcO 

atirata   UL' 

exnlfhi  1  7M.  jJJtj 

facia  LTJL  ll* 

faUajr  UjL  liilL  21M 

Frbigrri   177 

frhtgWn  118.  L7JL  Uli 

fuitco-cinrfti   82 

dash nini  81L8L 

Ohieritreijhti   ill 

llnrt'onlimm .  .  .  .-  1 7.Y  1M 

ll»jn  tnnf  iisi.s  1 7.*).  190 

Htibbanli   ^ 

iiuHsthirhi   ldl 

[ngerxolli  liLL  LtL  1M 

hitrofnins   2UU 

Jamaictnuis, 

140.  147  148.  UJL  li& 

.l»s,vliUia>         27,  45,  IE  WO 

AV//r//;  8IL  8L  U8- 

ktbyrinthirn   8ii 

Ijiits'ntifi  152.  1 54.  183 

IfpariiM  17JL 

LuqulUenHis  78,  82,  UJi 

morghnttn   Jil 

maryhxtia  8Q,8L  22 

mnniiueHnUlfs   0)7 


Google 


/rider. 


421 


it  I 


PAOK. 

Helix  moniftanriua   128 

tiutsrantm  2fL  146,  III 

XicUiniann  178,  L29 

tmcleola  27,  AA 

it  ux-thnticnluUi  2ft,  4."> 

obliterate  14&  1411 

jxiUi'ilii   28 

pahuitMn   jjU 

ixtuci.v/iira   74 

Penn-sylvauim   4Ti 

/«W«. !  2SL  1 35.  141 

fdni ysiyl't  

Poicisimm   TH 

imbextnis  KU^  172,  126 

ivi  mrninsu   178 

ntfeteena  173.  126 

ntfeinda  l_7h,  iso,  1  »:> 

ritfij-apiraia  26,  4.*i 

Hugdk  17JL  126 

&g«mon  8_L  £2.  197,  1US 

Kargcnti   Ill 

sefitemrolm  176^  177.  19.*) 

spiiuisa  1  74,  195 

Nlearnniana  30,45,  IHi] 

steniitremn   174 

.Nfrr/Wi   ^ 

Siuderinna  172.  195 

snl/Jiurnsa   14ft 

thyroide*   211 

Ihunutndiano   172 

Thuki  3d  45,  179 

truleiitahi  174.  175.  19ft 

Tn  nut  hum  28,  45 

7>i/«>/»i  1WL  lflti 

u  mil  fern   17ft 

Van  Nostrandi.  .175.  19ft.  2UQ 

Vendryeniana   Hfi 

tolnuris   122 

rorf  ex  7JL  198 

rtiUuosa   'j(K) 

W'etherltyi   45 

Wheotleyi   29. 

Uelmlthcrus  vermivonis  134.  1H7 

Helminthopliajra  velatn   3 

nifictipllln  &  135 

Virijinia'   3 

Hemiurcyria   4(>.*i 

darala   405 

leinrttrpn   405 

l*tliubtla   -4  n  r» 

ntbi/onnis   405 

serfi'tla   405 

stipatn   406 

HcinipronitCH  trassiut    18. 

Hemitremia  vittata   323 

lleniitrochus  26,  143 


PAOK. 

lleniitrochus  gallopnvonis   26 

ifraininicoia   26 

Tnischeli   2fi 

various   2ft 

Herodias  eijrtttn   12. 

Heterocrinm   156 

IIktkhodeume.k   40Q 

lleterodictyon   401 

lleynemannia   23 

H  i man t opus  nigricollis   12 

Mini  NDINID.K   139 

Ilirundo  homorum  4^  139 

Hog  Molly  312.  346 

Hoi;  Sucker   346 

Ilololepis   30g 

Ilolopea  115,  226 

mitiqun  

elomjabt   294 

Punuaniana   145 

Hoinalonotus  110,  144 

Oiara   LL4 

Ikkayi   114 

Vaniixemi   226 

Hoplmlelua   374 

Iludsonius  ftmaru.s   362 

ftuvktiUis   mi 

Hurt)  nigricans  t313,  A14 

Huron  Shale  .105.  126 

Hyalina  73^  14 

Bermuden*!*  7JL  28. 

enduca   23 

Nelsoni   22 

llvhopiathus  argyritis   3?ft 

IlvlMipsis.  328,  329, 330, 333,  334,  362 

nvumts  302,  363,  3611 

rhiUticus   334 

ehlnriH'ephalits   'Alii 

chrosomus  333.  369 

iprarUis  333,  362 

Hudsnnhis  362,  363,  362 

phaenna   362 

ntliricriH'nis   H:U 

.stmmineiw   377 

WincJielli  328,  322 

xjcnoccphalua. .  .334.  86Mf  362 

llvborhynchus  nutntns  :{?:{,  :!?)> 

llydrarjjyra  322,  323 

caiennia   323 

HydrochelidonjftMfpei   13 

Uyloiny/on  nigricans   345 

Hylotomus  pileabut   144 

Hvnienophyllites   lfi 

Hyolithea  223,  292 

centennialis   222 

Hypentelium   345 

macropterum   34.ri 


W  Diqitiz 


Digitized  by 


4->-> 


Index. 


PAOK. 

Hypvntelium  nigricans  343  j 

Ilvpotriorchi*  riiunOtarius   g  j 

Hypsilcphi  340,  341  j 

eerasimiM   841 

air  mil  its  341 

rifaiirns   341 

frnnhdis   341 

gMnu   841 

ffrarilis  84 1 

'•'  ••   34 1 

HypHoUpis  340,  ail 

cumulus   8  M 

gUtbonu   841 

I  his  alim   12  | 

Ordti   12 

[ctalunu  350,  aai 1 

rn-rnlescens   350 

furciftr   831 

olinireus   851 

pnntiatus  350 

Hhnpnonl  85 1 

Irteria  fomjicnuda   4 

cireus  4,  137 

ICTKIUD.K  7,   141  j 

Irtcrus  Haiti  mure   142  1 

Bullachii   1  I 

spurius   141 

[chtluelurus,  350,  357,  MO,  30H,  aiiii 

370,  37? 

ra'ntlrsmis   350 

pundatns,  350,  33JL  300,  3iis 
309.  370.  823 

Ictbelis  310,  311  318,  359,  3fil 

auritus   3ft  1 

cyanettu*   350 

c rt/i 'limps  310 

incisor   310 

insert pt us   31 8 

macrnrhira   31  ? 

mnutlntis  317 

rubricauda   301 

"Indian  ('hub"  325. 

Intricaria  reticulata   Llfl 

•Mack*'   3flt> 

"Jumper"   325 

'Jumping  Mullet"  3411 

"Jumping  IVareh"  325 

Juwo  etiniceps   fi 

hijemalis  0,  1  In 

Or  ft/anus   (1 

Kit  tailing  Coal  15,  lfl 

LalH-o  340,  Ml 

elnjans     347 

Esopus   347 

ijiUtosus   :;  t? 

oMomjus   340  I 


pa<;k. 

Labidesthes  334,  370 

sirculns   376 

Labiella  19_L  l&L  IM 

Labru.s  313,  3J4,  3_10,  35A  ^il 

apjx-tulijc  8M 

auritus  316,  381 

piliitius  310,  835 

sattnoiilfs  313 

Laebnobolus  402 

cinereus   4QT 

rribrnsus  39* 

1/lfJmsus   4"T 

Lake  Wakatipu.  25<L  232.  25*,  250 
JOo.  201.  gO-i.  '203 

Laminella  MH,        193.  UM 

Lamprodcrnui  397 

arcffrin'nles .  .  .   397 

rtJnmbina  397 

Ellisiana   39.7 

physariaides  397 

Lampkospok.k   3Jg< 

Lamid.k   1 

L\Utn.K   LI 

Lanis  t'ulifnrnicus   13 

Iielatrarensis   13 

Leangium  3H3 

flori forme   394 

ifptaahnn  304 

siipatum  39£  ju_ 

cernirosum   HHli 

Leloeraterium   3M8 

Leocarptifl   3SP 

contertu*   ^.sfi 

fmgUUt   3K8 

cerniensus   8H8 

Leperditia  alia   asu 

Lepidodcrma   ■ !'  \ 

tiijr'muttt   394 

Lei'ioostkip.k  353.  322 

Lepidosteus   353 

Onpri  354 

Hurt  mm  sis  354.  322 

Issururii   :'.*>4 

assent  35iL  308,  309,  lill 

niacins  353.  354 

t<ri/urus   354 

rlrculii  353,  354 

LcpiopomuH  310,  317,  859,  3fiJ 

auritus  30_L  300 

incisor   31 H 

ischyrus   355 

macrorhirus   878 

nejihelus   37fi 

ohscnms  31 7 

pallitlu*  3jn,  'HI 

Lepisosteus  aacialis    353 


y  Google 


/ //  (lex. 


I'AMK. 

I^pomls,  813,  814,  3J5,  3JJL  3LL 

859,  800,  Ml 

tirhbjttn   815 

iififtfnilur   Hfll 

iinh-siiirus   ;it  ? 

<""•''« »  .illL  3fil 

rhitryful'iM   Bfifl 

rlrjT>i>>>nris  8J8,  i{  1 .') 

F.iiriileihsis   85s 

WKJ  35A  309 

ifnliiS'tS   li,")^ 

irhthdnkto  815,  lilii 

inriaor  8_1<L  812.  818,  855 

lUfijalotu   Hi  ? 

nutninH   815 

fMUiduH   814 

pn  rpuniitceiw   31?  ; 

rtihrinnuln   Ml  [ 

siiliDiniiii   HI  5 

trifasrinhi   81  5 

Ix'puniuji   Hjii 

Leplaclwtina,  mi  1HL  lifcL  1M.  194 

LcpOrna  rrmcara   2fl5 

striivti   la  i 

Leptina  98,  99 

fitrmtmn   j^s. 

Lcptoloma   ' 

Lniil-arctia  arrtin   129 

L«-w«  isms.  82ft,  82L  885,  840,  Ml 

844.  355,  35tt,  802 

.  I  »»»•/•(' rt in  its   844 

myrittrits   :{•>? 

titrunuicuinhis   H'j? 

biijnttattu   355  , 

t+phatuM   8*2?  j 

rhruiHiltHGttH   844 

fornutns  „   840 

ntrfniral is   82  T 

rrwtuM   8.*i0 

tltpkmia   84  i 

i It  >r stilts   H'-'T 

frimlfilis   84 1 

ifibbmimi   84 1 

tfracitls    yjj 

Ifttdnoniua   ;{<;•-' 

  821 

ahe/nu   844 

idagyrua  840.    1 1 

pkatfynta   Ml 

frt  ttiisKs   820  | 

ItnhltrlhtUlrs   821  I 

fntlrht-llns   82? 

rttfeiujitlus   821 

Skntri   821 

rrrsindor  j.   844 

Loiuosomus  82L  82jL  844 


l'AOK. 

L('ll<-o*oimis  America  mis   H44 

atromacnlritus   827 

chrysobiicHs   82? 

inrixiralis   H'j? 

erysimums   844 

iiifrtissafits   H'J? 

tnttcracrphalua   H'J  7 

IKtBidu*   828 

\Avvn  tiHtjtilftta   404 

(ijtftlttiuila   4i»i 

urtttavtu   4QS 

cylimlritii .  .   899 

<■/»//*/<  iflla   899 

/rib*   899 

.rlrj-ttosti   uits 

fratjMnrmi*   Liii! 

Linaheimeri   8!t!i 

min-its/nrum   H1H> 

nUem   399 

iK-lmtt't'ti   Hftit 

pttMtltn   3ii3 

sjxitlinsi   Hits 

sfieriiittiths   402 

nttpUain   899 

tubtdfna   899 

rnrUthUi*   899 

LH  KA<  K.K   39S 

Lichiis  purtukum*   295 

LignilK  3S,  40,  4j» 

t'isriahts  89,  40,  4_L  4* 

rhyhtetis,   85^  40,  41,    42^  4J 

19M 

Limax  22,  28 

thjrrstis  2_L  2JL  24. 

CIWjHstris  28,  24,  liill 

rtishiiifits   1(19 

Jhims  20,  21  22,  2a 

Hurst  i  mi   22 

ImjersnUi   Miii 

maximHH   23 

manhunts  1(59,  195,  IM 

Wrinlamli   24 

Llndbladta   499 

Lingula  Ill,  295 

uwtdrotn   1 5fl 

Liochila  {ML  141 

Lithomin   109 

Lisa   (12 

"Loir  I'rrch"   815 

Lophophanes  /#»>»>/«»»•   183 

innrnalus   2 

Lopliodvtes  ntntlltitits   13J 

IiOphophyllum  prtJiferum   H 

Lophortyx  <'nl[fi,rmanun   uj 

(rtimltelii    19 

Lower  Fn*cport  Coal  15,  lli 


424 


I  ml  ex. 


PAGE. 

Lower  IIelderl>erg  Group, 

291.  292.  227 

Lower  Pentamerus  Limestone..  224 

Loxonema  Fitrhiunn  204,  220 

<Mn»i   224 

Lueania   322 

Lueioperea  sandra   313 

Leueosticte  U^thrftaMis   5 

LuxiliiM,  323,  339.  340,  344,  356,  3al 

Amrrirttmis   344 

ch  ry*(  icrjthnlus  340.  344 

OM'rtMienit  35ft.  370 

conuit'is,    340,    34_L    35JL  351 

309.  370,  aia.  an 

erqsrJrurtis   344 

gahcturtu. . .  339,  370,  373,  375 

Kfiihirl,if))n!n   375 

oIm'.ihs   344 

stco   344 

Lycogala  401 

nrtjrntea   4<  12 

atnnn   39* 

tpidmdrum   4os 

miuiatum   40H 

puneUthm   400 

ttrrwtn  40s 

Lveoperdon  rmlmhim   ^Kj 

Lytlirums  33(5,  338,  3.42 

aniens  342,  373,  315 

ti;vu,  mhis  S3&  $4g,  877 

Maeroeeramu.s   Hi 

(Jumttarhi   1«>8 

Ifmn'tinri   S3 

Iljahnaraoni   A3. 

Klatteanufl  83,  151 

Swifli   83 

i*intif>licittits   8.4 

Maeroeyelis  20, 

Bttutlonl  70, 


conrfirn  

cniintlor  24, 

Dwanti  


73 
73 
14 

la 

14 


t'usji'tra   73 


lajtata . 
fporftUft, 


14 
74 
U 
11 


I'oHcouceren.sis  

Votfonn  

Maerorhainphus  griseus   11 

M nlionin^  Sandstone  14,  15 

Malaeoliinax   23 

Mnmeslra  mljunctn   fifi 

hrassinr   Ji£i 

eurta   20 

pronnilsa   21 

Mareea  Americana   12 

Medina  Sandstone   221 


PAGE. 

Mcgambonia  itvokha   224 

Melainj>us  hUbntutus   8.1 

conifortnl.*   81 

Melanerpes  *»n///«r«>«v*j         . . .  J),  144 

trifquatus   2 

Melospiza  fatt/ix   ti 

TJmfolnii   ii 

tnriodin  0,  140 

pnlwitri*  6_  14u 

Mergns  )i\»-rti<tnsrr   liJ 

srrrnlnr   13 

Merista  twt*   225 

Meristella   222 

Merope   125 

Meseinl»rinus   si2 

Me* .don  28,  29,  178 

Mieristius   322 

Mieroperea  fnutrhtltila  3Q'.<.  3T~ 

Microplivsa  TIL  151.  ill 

Hicropterutt.  .313.  314.  315.  355.  35* 

arhUjan   3i.*i 

r/ol   3J3,  an 

fascial  us   31.*) 

Fhir'nhnms   314 

1*i!IU1»s  aiL  369,  373,  31£ 

s<ttn»t>i<h-s,   313.  314.  355.  35> 

ami  370,  373,  37ii 

Mimus  (aridhiensis   1ft? 

Minnilus  302.  335,  342,  m 

lir»s    302 

.ro  imrtts   304 

"  Minnv  "   315 

Miselia*   26. 

Mnioiilla  varia  134,  135 

Modioinorpha  123.  124 

Pimentana   12a 

Moharia  de  lev  *   !il 

Molliruesia  . .'.   322 

Molothrus  itftnms  7,  141 

Monoderinn   322 

Morehia   II 

Miii  ai  ii  i.m.K   3 

Mount  Arrowsmitli   252 

A»pirin<r   2-12 

Cook.  252,  253,  252 

Earnslaw, 

25L  258,  25JL  2m  202 

Egiuont   25J 

Knapehu   22il 

Tasman  252,  253,  254 

Tonirario   251 

Tvndall   254 

Moxostoma .  ..346.  347.  348,  342.  365 

anisnnts  317.  34  S 

Cksntpbdti   347 

ftrvinwn   365 


y  Google 


Index. 


425 


PAGK. 

Mnxostonm  Duquesna  849 

KrnneHtfi   847 

mplttnttfts   347 

(Mom/am  840,  317 

I'iHnr'ur   347 

••  Muffle-Jaw,"   321 

M  ujr  i  1  Hm.sU  knsis . 

6J^  6^  63,  6jL  65,  fifi 

r  '»)-*i>i/i  tt_L  64 

traimftnlianns, 

61.63.  64,  «A  66 

inrilis   fil 

fsbranchns   62 

£ba   6a 

jrtllMHS  61.  04 

trichnrion   fifi 

Mullet   346 

Muni'na  nnijuilUi   352 

Myiarchus  rrinitits   142 

Ntcktosoa   388 

Myiadostcs  TtncHseiulU   5 

Myiadkstix.k   5 

MyarHiu*  ri/iw^iM   2 

Hammulatus   II 

1/lirrriit'ii   H 

MvicxlioeU's  I'ttmttlmsis   138 

mitral  a*  182,  138 

umtUlnM   4 

Myximjahtkukk   383 

M  YXO<i.\STKKS  388 

M  YXOMYCBTBM   883 

Myxostoma.  34^  m  35L  86A  366 

harm   3_18 

.:m.  ami 

thqtmu»U%  34iL  850,  85L  8U11 

310.  873,  322 

rrythrttrum  ...  m  849.  350 

curyops  348,  369 

Uvllrymahs  849,  8m  369 

fuiftillitsnm                     8<Wi.  iliiil 

Xanina  tttlmlasa   168 

rutin  la   168 

ratlin  us  1 6H.  1  !Mi 

Nassula  ahJutsti   401 

Nautilus  tn'fitlentalis   18 

Nrnronjfrr   61 

periongtM   61 

Neiuocampsis   313 

Xrttion  (aralih*nsis   12 

.Wuropteris   16 

hirsnta  o2,  5fi 

lAtst'hii   50 

NVwcomlaa  19_L  192.  194 

Nocomb,  328.  5180.  888, 855, 856,  802 

amM, iks  82H,  329,  380,  Litili 

870.  810 


l'AGK. 

Noenmis  Mlirtut   856 

bimtitatus,  829,  855,  869,  310 
873.  375.  iilfi 

ilissimiiis  329.  3Ifi 

S'ebrascettsis  32H.  3-"?<> 

n&rlfroms.  .  .jKK  380,  8mj,  3iiil 
WlnduBL  .  .  .32*.  330.  333.  309 

NocrrilMi   lOfl 

Notemitfonus  343,  844,  864,  368 

A  nuriain its,  344.  804 

865.  369.  311 

t  turf  it  tat   844 

ix  liHiius.. .  .304.  36.1.  36M.  309 

leptttstnnus  365 

htridns  365 

oci'itlentalis   865 

seco  305 

Nothonotus  mmunts  325 

Xototropis. .  JW4,  336,  337,  842,  343 

atkertnoidu  342 

ili annus  310.  373.  322 

Urns  842,  369 

mat nli mis   342 

mirrtntttryx  373.  32a 

/.A.//.../.  „><  348.  820 

ruMlus  343.  822 

ntbrifrtnm  884,  322 

stilb'ius  8J3,  309 

Not  urns   352 

eleittttmts  370,  37_L  322 

tXilis   .321,  322 

flatus  352,  871.  372.  322 

tjt/rimts   3i_l 

leptacanthus, 

352.  869.  371.  872.  311 

mtirgituthts  371.  3j_2 

mi  urns  370.  371.  322 

tH'citlentttlis  322 

platyctphalus  32a 

sialis   322 

Nucula  amnhmtaules   18 

Vftitr'trasa     18 

Nuculana  Mlistriata   18. 

Nurulitcs  H9,  120 

Erm'iisis   1^0 

Xyssa, 

115.  116.  118.  119.  120.  124 

NuiiH*nius  Itmairttstris   11 

Nyctiarclca  arista   12 

ntrria   12 

Olearfna   151 

flrxuosa   22 

olmrea   198 

Oli^onema   408 

Onus   102 

OncocncmiH   109 


42f> 


Index. 


paok. 

Oneida  Conglomerate   281 

Onondaga  Limestone   2112 

Ophideres     3111 

Ophiotheea  umbrina  4118 

Ophisurea   62 

Oporornis  anilis   132 

fnrmosus  13JL  138 

Oreosooptes  monlanus   2. 

Oriskany  Sandstone  . . .  292,  294.  2HI 

Orphnus   32 

Orthalicinus   41 

Orthajicua, . .  .38.  39,  40,  4L  42.  LIU 
tfallina  sultana  .  .38.  41.  42. 

ioslomus  3JL  40,  42 

lompis   Ail 

mrlanuch  ilus  39,  42 

olniurtus  87,  45 

umlatus,  39,  40,  41.  42, 181,  1115 

ttbm   181 

Orthls  Jyru-   156 

mullislriala   2!>."> 

abUtfa  2J15,  imi 

l#rrleaans   ."•»<> 

jJantMitnivxa   296 

suhrarinata   296 

tesluilinaria   156 

Ortvx  1  'mjinianus  10,  145 

Ostrea  Willi Wstt,rfii   25U 

Otus  mlqaris   ft 

WilsnnianUM   tt. 

Oxygen,  j>ereenta£e  of  in  the 

atmosphere  270.  221 

Ozone,  relations  of  to  disease. 

273.  274.  225 

Ozonometry   222 

Paheaneilo".  124,  125 

simplex   125 

snleata  124,  L2fl 

Pal  I  i  fern    32 

Well,erl,yi  3L  44 

Pandion  Cantlinmsis   U 

halkrtus   U 

Panopa'a  pllcala   259 

Panyptila  saxatilis   8 

Parauiodon  hyslrix   211 

Pabid.«   2,  133 

Parthenos   3U1 

Part tila  45,  46,  lflj 

fused   45 

MtnbUicaitt   45 

Viri/liun   45 

Partulina,"  1S9, 190,  HU,  1112,  ii»3,  1114 

Panda  Americana  134.  135 

Parus  alr'nnp'rilus                    .2,  133 

Oarolintnsts   133 

mnulaiius   2 


PAOK. 

Panis  sejtientrinhaiis   2 

Pa«serctdus  alamlinns   5 

saranjui   5 

Passerella  Uiaca   IA1 

srhistarea   Li 

Tiucnseiulii   6 

Pat  ula  alternata  120,  L7J 

Cumlrrlantliana  .  .  1 70.  171.  196 

lluahivrnsis  171.  1 9fS 

twmlax   170 

HtJUaria   l lt> 

Peeopteris  16.  511 

artsntsrrns   jfi 

Pedioeo'tes  CiJunthianus   10 

nliasiaurlhts   ]0 

Pegediethvs   320 

ietalurops   321! 

Pki.kcamd.k   lii 

Peleeanus  rrylhmrht/nrfius   13 

Peleevehilus  .'   33 

Pehxfiehtlivs         370,  322,  378, 

ulU-ari*  370,  a;:t. 

Pentamerus  aalrahnt.. .  .294,  •-"■'*>. 

Pen  a  3J_L  312. 

htchtptira  

nrltulnsu  

iiiijti'jmnrtata. 


sahiumra  313. 

Pkih-id.k  308. 

IVreina  3J0,  3LL  312. 

himaculata  

inprisles, 

311.  312.  369.  373.  375. 

rarlMtnaria  

nrlndosa  

snn  ifasriala  

zrlira  

Perdieella  

Pkhohid.k  

Perielnena  arti ureas  

rimnnsrissa  

nninillis  

dejirrssa  

Jla  vida  

irrryularis  

uutnj inula  

ptrjntlina  

yurrriua  

stntlrilina  

tfijHtraria  

iitriahilis  

vtrmii'ularis  

Pkhicii.*:nace.*  

Perisoreus  Canadensis  r 

rapilalis  

Petroelielidon  lunifnnus  4, 


324 
All 

::i. 

All 
313 
315 
375 
■  r,u 

312 

326 
3L2 
312 
312 

312 
1  jr.* 
10 

4iis 
jus 
4<i* 

4(>'.» 
4'>s 
ins 
ins 

MB 

4(!S 


y  Google 


Index. 


427 


PAGE. 

Petkomyzontimc   377 

Phacops   -j!).') 

ctUicephalus   Ujfi 

hxjam   295 

Ph<rnicothraupis  cristala   2Q 

fwtactmla  70,  21 

PHAl.ACKOCORA('ID.«   13 

Plmhuna  chionanthi   K>!> 

PlIALAROPID.*   U 

Phalaropus  Wfoon/i   11 

Pht  nacobius  332,  333,  369 

catostomua  332,  333,  362 

liosternus   333 

mtrabilis   333 

sropiferus   333 

terttulus   323 

uranops  332,  333,  370,  373 

Phiinhela  minor   140 

Pholadella   121 

puratlela   ]_^0 

Photogenis,  335,  336,  ML  338,  339. 

356.  357.  303,  364.  368 

annlostanu*  338,  84J1 

callisthis  . .  .337.  34<)  364.  3iii> 

cwruleus,  337,  338,  33|L  31i3 

wu.  ami 

wrnutiu  33L  3411 

eurystomus.  .339.  340.  350,  3Ji« 

yratulipinnis  W<k  33Ji,  30  s 

 343,  37U 

yyrrhomelas,  330.  337.  339.  3iU 

scaliricqts   303 

spilopferus.  ..335.  339,  340.  all 

stiginaturus,  337,  338.,  340,  35fi 

303.  309 

xtiwinu  336,  339,  364,  3fifl 

PHYBA  RACE*   384 

Physarum   3*4 

«Vfo<m   3113 

alrum   387 

auranluicum   389 

nurrnm   389 

auritrrdpium   3x4 

Iierkeleyi   gfifl 

Mtafee   886 

bryopfiUum   3!>7 

bulbiforme   MR 

bullatttm   Ms.') 

ca'sium   393 

cfirysotrichum   :>',>n 

cinereum.   3*5 

cilrinum   384 

davits   391 

crwtpitosum   882 

columbinum   397 

compuctum   884 


PAGE. 

Physarum  confluens   392 

conglomeratum    386 

connatum   388 

contexium   3HB 

cupriceps   88B 

cupripes   385 

decipiens   31  Ht 

didermoides   38A 

DUmari   385 

rffusum   384 

eteyans   387 

eHipsosporum   387 

ftarinaceum   391 

Rtrhnei   380 

ftavicomum   385 

ijenuinum   ;js({ 

yracilieidum   3iik 

ifriseum   :<S4 

yyronum   888 

hyalinum   300 

intermedium   386 

leucttpus   :js.') 

Uoea   383 

liridum   384 

luieo-album   408 

httoo-vahx   335 

melatutpus   391 

memJjrwuiceum   3!  10 

micrtMxirpon   31H 

mwicicola   387 

ntdans  388,  389 

obnuteum   387 

Petentii   386 

plumbeum   385 

ptdyoedron   387 

polynurrphum   3XQ 

psittacinum   385 

pidciterrimum   3*5 

pulrherripes   385 

retiatkUum   383 

roseum   385 

rubiyinosum   31*0 

Scliumacheri   384 

{■sciticeinitzii   387 

si  mi!'   387 

sinuosum   3x0 

squamulosum   304 

striatum   :js;j 

sutphureum   384 

thejoteum   385 

tiyrinum   394 

utricular*   8BQ 

vermicularis   408 

virescens   385 

viride   389 

xanthopus   3JU 


>y  Google 


428 


Index, 


r.M»K. 


Pica  ctiwlnta  

Ifitdsonica  

Pieicorvus  Otlumltinnwi  

PlCIDdl  9, 

Picorellus  

ajfiiiis  

wticulatns  

Pious  Gftinlneri  

HarriaU  

pnbescens  fi» 

viUosiis  9, 

PlKUID-K  OIL 

PUeoma  811, 

cnjjrodes  

semifasciabim  

zeitra  

Pimelodus  850,  851, 

AnUtnieiisis  

argynu  

cawlafurrnhis  

cendesceiis  

cuprewt  

feU  hum  

furnfer  

Jlarnnioudi  

mandntns  

offttmMfl  

jxdlidus  

puma  

ndpecidus  

Pfneria  

Pipilo  Alierli  

chloronts  

eryfh  n  tj  tflmhn  ns  

mnndidus  

met/aloin/x  

Pitanpis  caudifascinhis  

Gabbii.  

Tnylori  

Pittsburg  Coal.  47,  48,  54,  55, 50, 

Pittsburg  Sandstone  

Plajrioptyeba  

Plargyrtu  885.  340,  841, 

Americamis  

limommd  

chrysolcicas   

cnnwtus  

frontalis  

ijUAhishs  

gracUis  

typfcut  

"  Plateado  "  6L 

Platyccrns  17, 

Ueblumlii  2W>, 

retnn'sitm  895, 

symntelrioim  


i 

aii 

324 

m 
u 
u 

IAA 
144 

toe 

812 
3f-> 
812 
812 
:;<;; 
ail 

851 
851 

a5u 

351 

am 
ail 
:c>() 

ail 

ago 

am 

a 

0 
141 
ii 
« 

200 

8Q 

344 
Mil 

84J 
844 
:;4o 
an 
an 
841 
an 

iili 
29? 
2M 
L2H 


PAGE 

Platyostoma  cetdrirosum   291 

Pleotontylus   35 

Pleosporopnis  sfnJtilnnnn   409 

Plt*sio|K'ira  

flncrfis   810 

Pleurolepis  /tellm-nlus   375 

Plcurotomaria  114.  115.  llfi 

cfirbt/narhi   1H 

tfrnyvilliensis  17,  \H 

ucrhmiicrosa   LI 

Korbana   lli 

tnrliiiielln   H 

Plusia  98,  99 

nit  in  Jo  

ampin   fig 

iiinrhn   H9 

fartiuuui   Ii5 

JliH'hrniritrthi   2J) 

iijneii   IfiJ 

Uttutfrvt   yy 

lalirlavia   SS* 

jxirilis   28 

ptWXHoMH   J*1 

jmr/niriijeiKt   > 

Pvcillk  cnu-mda  

Pnpcilichthys  Kpeetdbilif  illji 

rwiatus  £2 

PodicopH  cormdu*   14 

occidrnlalis   14 

PoiMCIIMlUi   14 

Podilvmbus  fHnlireps   L4 

Polia  iinifraijuMfi  80H 

medialis   ■ 

Polioptila  ro'i  ideti   la^ 

Pollution  of  drinking  water,  2K<.  ->s4 

285,  280,  2*7 

Polyanjrium  v'delliinim  Jfcil 

Polv>rvra  28,  |7&  HI 

Polyniita  2JL  lil 

P<  >lyodon  foli  inn  37T 

Poi"yodontii>.«  87? 

Polyplicmopsis  itrnicidu   11 

Pomaranipxis   313 

Poinotis, 

31(5.  317.  8J8,  855,  858,  859,  861 

n)pi#iidix  :nr>.  am 

mtrihts  mil  am 

fnllnx   a_L> 

ijxdosns   35H 

incisor  316.  ;i-'>.~) 

insn'ijittts   818 

ab$curus  817.  8S5 

rubric*  i  uda   3fil 

siinipiinoletdus   31 H 

ndijarut   &">H 

Poinoxvs  858.  3?fl 


>y  Google 


I  rules. 


429 


PAOK. 

1  *  nn.xvs  annularis  868.  37ii 

hrjtamuthus  Ms,  31ii 

PowaPtes  conjinis    5 

gmmineus   5 

F«K>npi74l  btili   ft 

bilmeita   ft 

Xeraarnsi*   ft 

Porxana  albiyularis   21 

Uiritlina   11 

einereieei>s   9J1 

JanviiceHsix   U 

rubra   9J 

Potamoeottus  320,  869,  370,  376 

Ahvtnlii   1120 

(itnJiiur  820,  370,  376 

meridional  is   320 

WUmmii  876 

zophcrus  320,821.  aiiii 

Produetus  rnsUttius   1ft 

lintgispinits   1  T 

Xrijrascrrutiji  16,  17,  IS 

Frrtttenianns   1ft 

srmi-rrticulatus  16,  12 

Proetus  parrituintlnjt  156  157 

Progne />ur/>umi  

subis   i 

Propagation  of  tlisfu.se   278 

l*rophysaon  lltmphUU   U£>  ; 

Pn»t4Klerma  pnsilla   383 

protodermace.e   383 

Protoderme.e   383 

Psaltriparus  /Jumltewt   ft 

Pseudolmlea   83 

Pterinea   285 

artnaria  (var.)   297 

kattilis  2JML  2i>2 

Ptilodietva  ni'ntn   Liii 

rrrtn   i  :>>; 

Pt  vehostomus.  347.  348.  340.  36')  3ftli 

nnrrolus  348 

6ncco   84ft 

rervimiM   365 

Ihiqttesnii   349 

rryt  brunts   348 

fasriahis   84  T 

Inrhryimlis   34 9 

mtianops  347 

[xipillosus   iltili 

Pn.MONATA   20 

Py  Indict  is   324 

Pyralides   12tl 

Pyranga  a'slhti   138. 

LmUtriciana   5 

rubra   138 

•*  Quarry  Limestone,"   2113. 

Querqucdula  cyaiuqtferu   12 


PAGE. 

Querquedula  discors   12 

Quiscalus  purjntrrus   142 

kAinn^t   H 

Rallus  rlegawt   11 

Vlrainianus   U 

Reeurvirostra  Atntricana   12 

R  EC  l*  R  V I ROST  R IDM   12 

"  Red-eye  M   3iii 

"  Red  horse"   330 

"  Red  minnow  "   323 

Redstone  Coal  48,53,  5fi 

Refuse  of  manufactories.. .  .283.  286 
Regeneration  of  polluted  waters, 

284.  285.  286.  287 

Regulus  mlrndula  2,  132 

Rensselaeria  mutal/Jis  293.  296 

mi liiics   297 

Retieularia  ajfinUf   402 

applanala  400,  4112 

uira   898 

lyooperdon   402 

maxima   398 

miLsturuin    ftfifi 

plumftea   41  mi 

mfa   3*9 

stromjylium   402 

umbrina   402 

Retkti.ari.e   402 

Reticui.ariace.e   402 

Rheocrypta  (\qxlandi   326. 

Rhinichthys  83L  36fi,  377 

atrvnasus  331,  369 

lunatus   831 

obtusus  33_L  332,  WL  322 

Rhyacophilus  sfJUarius   U 

Rhynchonella  recun-irostra   156 

venlriiitsa   295 

"River  Chub"   325. 

River  pollution. . .  .280,  285,  28JL  287 

'Roach"   343 

Rutilus  325,  329,  844 

ami tlops   329 

anomalus   323 

chrysoleucus   344 

Salpinctes  ijltsoltius   8 

San. I  nix   313 

-Sand  Sucker"   348 

Sanitary  Science,  scope  of.  266.  2fi2 

classification  of  28J1  2*9 

Sarcidium  882. 

Saxic«»lid^c  2,  132 

Sayornis/»wcu*   143 

Saipts   2 

Sehillwodes  352 

(tyrinns  332 

Schoharie  Grit  2fl2 


430 


Index. 


PAOS. 

Schena  812,  3i&  31ft 

cuproihs  311 

arista   31fl 

oscula   819 

Sci^nidvK  3J8,  326 

Scolecophagus  cyanocejthahts . ...  1 

Sco  lop  acid.*:  11,  lifi 

Scopelosoma  dtvla   81 

Scops  nftio   144 

Scutalus  86,  31 

Scyphium  Vuiiisii   3211 

ruh'Hjinosvm   390 

Seiurus  aurorapillus  186.  132 

LtuloricHtMS   Ufl 

Xorrlmraeensis   1 86 

Selasphorus  {Jalycemu   ii 

Semotilus,  32L_  32jL  84L  844,  855 

362.  36* 

atromandattis  322 

bujuttatus  828,  355 

cephalu.i  322 

corjtfmlis  .  .327.  328.  362.  869 
373.  875.  376 

tlijtlemia  H41 

dnrsnUs  322 

Hammotuli   32X 

inacrwephalus   322 

pall  id  u  s   32a 

speciiHtus   3211 

ThoreauUtnus   36s 

Sctophaira  mtirilla  4.  138 

Sewage,  disposal  of.  288^2^286,  2M2 

Sewer-gases   22i» 

Scwieklv  Coal  48,  55 

Shad...*   366 

Shawangunk  Grit   2111 

Sialia  arctica   2 

Hiaiitt   132 

Siirillaria  HL  56 

SlLl  llID.K  850,  312 

Silurus  350.  351 

aractilinrt.s  351 

centlescens   850 

cnprrus   351 

mocukUus   850 

;,<i'/»'</f/.v   856 

puiiclaliis  85<  > 

Sinipulopsis  Dmninirmsis   70 

stilritlosa   4U 

Niparoeera  nobilis  128 

Sitta  acnleafa   3 

QiroUntnifis  8,  133 

pyytntrtt   3 

Sittio.k  8,  133 


Southern  Alps. 


252.  25JJ 


256.  252 


PA<»F.. 

Spatula  dyptaht   12 

"Speck"   «ll 

S|x*otyto  hyjHttjoHi   a 

Sphu'rocarpus.tf</n>»rmf.v   3M 

Sphenophyllum   Ui 

rlHrtiliitits   56 

Spherocoryphe   15* 

Sphingicatiipa  dislUima   308 

Sphyrapieus  fhyrttid'u*   9 

Spiraxis   lffl 

Spirifer  avrimsuM   2kl 

arrrrhts   'Hit 

mncinnuM   226. 

njrti  iftfn-ii.H  295.  29K 

tintohut   H 

uutcmpifurtut   223 

nvifahu*   225 

pri'laiiu-llo.snn   295 

ptanocnmtfUM  11L  1* 

Vannx-mi   221 

Spirifera  Petlroatta,  U4,  lift.  JLLL  112 

120.  121.  122.  123.  124.  121 

Spirorliis  carlnmarius   1* 

Spizella  Ariiontv   I 

Hreicrri   $ 

pallida   fi 

pusffla   141) 

sorialis  6.  185.  140 

"  Spot  tail  "   331 

'•  S|M)ttcfl-tail  minnow"   332 

Spumarfa  alixi   895 

UrittHifotniia   8k4 

MiehtMrt   81*5 

Mucilaijtt   895 

phym rioidw   891 

SPIMAIUACK.K   325 

•  Steel  hacked  miunow,"   325 

Stelgidoptcryx  svrriprttMa  4_  189 

Stellipora  antliflnitlea   156 

Stcllula  rattUnpr   8 

Stkmoxit  m  k.k   325. 

Steinonitih   325 

< I rrijrii tides   'AH"! 

riHtjUumM   896 

rrypfa   326 

ihripirns   '.'M't 

diaitata   4flfl 

t'asirtilahl   :!!>."> 

frrrwfinm   895 

fuitcn   :t?>.*t 

.  ,i  ../.,,-..  <   .I'.Mi 

lirrhitint  

uniitmio.su   88! 

maxima   :\\»\ 

ohfusifitti  

(JbiiUMn   8M 


Google 


Index. 


PAOK. 

Stemonitis  acuta   3iK> 

papllltda   ami 

physarioilrs   MT 

porphyru   305 

ptdchdia   aM 

/i'«n*/«   mi 

tenerrhna   ;;«)<; 

tnbniina   Mfrfi 



typhoitka   sgg 

Stenastcr   KM] 

Stenogyra  dmAlaia   85. 

DoinhiicettsLs   85 

W«  *  154,  186,  IM 

junceu   18jl 

Stenoj>ora.fl*V*wri   i£Q 

lycoi#nian  156,  15J 

Stenopsis  alhicauda   n|| 

(siyennensis   JM) 

Stenotrema   HI 

Sterna  Dow/frill   2M 

For  uteri   18 

hirnndo,  20J,  202,  203,  205,  2J)6. 

»*»firr.t;vi  ^  205,  206 

Portlandlca , 

201,  202.  208.  204.  20JI 

w///i   13 

Stictojwra  rlet/antula   15fl 

Stilbe   344 

.Immrn^i   :;  t  j 

chrysolenr/t   H44 

obeM   344 

Stilbius   H44 

Anvrir  hois   H44 

Stizostedion  stdmonenm   3 13 

Stizostedium  fudmonenm   818 

Stizostethium   813 

sutmoueum  813,  3«» 

cil renin   813 

Streptelasma  strlrta   295. 

Streptorhvnchus  Auusslzii, 

11").  120.  125 

Stkiuid.k  0,  lii 

"  Striped  Sucker"   3JH 

Strobila   8fi 

Stromatopora  294,  29fl 

Stniphia  ctilearea   8$ 

Incana  186.  195 

U, stoma  #L  44, 

mlrrostoma   198 

strlatetla   195 

Strophonicna  altcrnata   15fi 

Otmradi   2tMi 

rhorriboidaUa  295,  2iiti 

Strophodonta  Iterkii   295. 

cuvumttoiui   296 


PAGE. 

Strophmlonta  punctidlfera   295 

mristriata  298,  294,  295 

"Studdy-Pearch,"   324 

"Stud-fish,"   324 

Sturnclla  iwujM  7,  141 

neylerta   J 

Suh-CarlKjniferous  Limestone,  lk  19 

Suecinca  151,  188 

aunpesfri*   lfifl 

obiiqua  48,  Hffl 

ochrachut   l'.m 

ocali*  43,  189 

piU'uht   Lfifl 

piplllatu  ls^  li)<> 

"Sun-fish."  855,  858,  3!il 

'•Sun  Perch,"   318 

Sykvicolid/K  8,  1M 

Sylviid.k  2,  IM. 

Svinphetnia  ttemipalmata   11 

Taehycineta  tricolor  4,  139 

thalassina   4. 

Tamias  striatum   132 

Tanagkidjc  5,  70,  188 

Tantalum-;   \2 

Tantalus  loculator   J_2 

Tasinan  glacier   253 

Tebennophorus   82 

Caroiinlensis  80,  81,  82 

Telesilla  r.inerrola   103 

vesca   liiii 

Tentaculite  Limestone  293.  200 

Tentaculites  110,  126,  296. 

Eldrcdgianus   12fi 

eloHijatux  295,  292 

ayracantfats   294 

Teretuliis  848,  840,  365,  366 

aurettlus   34W 

eervimu   3«5 

DiUjnesnil   341) 

jxipillosns   366 

Tetrao  obxcurus   10 

Tktkaoniim-:  10,  L45 

Thauiuatopsis   1M 

Thelidomus  27,  146,  147,  118. 

Thryothorus  Iietcickri   3. 

lencoyti.ster   3 

Ludocician  us  134,  14JI 

Tilmadoche  txrnua   888 

aracilenta   889 

uiutalrilis   889 

nutans   388 

oHonua   889 

soluta   388 

Tinnunculus  sparrerius   9. 

Tionesta  Sandstone  14,  15,  IS 

Tornatellina  aperta   lfifi 


I  nth' jr. 


PAOK. 

Tornatellina  Manga  189^  190 

Tortrix  Mleyana  303 

Toktkiciimc   128 

Totanus  foefoe*,  H,  140 

melamJ'urn    11 

si 4 i la ri us    1  -Hi 

Trachycraterium  388 

Tremat  is  filosa   Kiij 

Trematospira  mnUistriata    203  ; 

Trichamphora   390 

olAongum   38&  i 

Triehia  abntpta  4JM  i 

angnlnta  404 

bntryiis   403  I 

crrhm   44  M 

rftrysttsjxrma  4Q4 

rltnutn  4JJ5 

tlifonnis  401 

fittUu   403 

fragilis.   lUif 

leitiiij)t*bi  395 

mil, into   4o4 

XtrsiiiHti  405  . 

nigrips   408 

aitoui   4<>t 

nlrinsa   4tl."> 

(ttivmwt   403 

ovola   4o4 

jnuirinlata   4'  4 

pi/rifitnnis  .403.  4«  ffl 

rriiifunni.H   4<  5 

rrticulatit  41)5 

ntbift,rmis   4*  '•"» 

.smbm  4'  >q 

smttinn   4'  B 

srrptUa   4<  >•*> 

turbinate   404 

rurin   408 

Thiciiiack.e   403 

Trk  nopiiou.*:  3^,  402. 

Tringa  alpiim   11 

Antn'irann   Li 

Trinsroides  nmrtilarius  IK  14K 

Triodopsis  28,  29,  174,  175 

Tko(  milid.k  8,  142 

Trochilus  Alrjramlri   8 

wlitbris   1 43 

Trochoinorpha  (Wsshfa  108,  190 

TltOOI.ODYTID.K  3.  134 

Troglodytes  trthm  3,  134 

Partcmanii   3 

Tropidonotus  sijtnlon   37" 

Trout  314,  3>< 

Tubulina   3liii 

rylitttb  it'll   399 

fragi/ormis   399 


PAGE. 

Tutmilna  sUpitnia  399 

TrRDin.*:  2,  131 

Turdu9  Awlubfmii   i 

/usresmts  2.  131 

migraUtrins  2,  131 

mtistrlinns   131 

Vallnsii  132 

Stra  his*  mii  2.  131 

Ty«anmd.+:  L  142 

Tyrannus  ' artJiimtsis . .  .  ._7,  142.  29U 

intrrftiilutt   -Ht> 

innhiiinus .   2H9 

rrrticnlis   7 

Cmbra  Ihni  315 

UXBRIDiS  Jj76 

L'uiontown  Coal   5ji 

Upper  Barren  Coal  Measures. 

4A  49,  5<L  ~il 

CpiHT  Coal  Measures  46,  18 

Upper  FreejM>rt  Coal   13 

l*p|H'r  Pentamerus  Limestone. 

294.  295,  290.  297.  29* 

Ventilation   212 

V  i  ret)  fin  rl  fn»is   13 

gilms  4,  y.n 

Xuvrlmrnti'nsis   14L' 

tit  t-nr fus  4^ 

plumbrns   j 

siJittiritts  5,  1  40 

Stc4iniS'inii   4. 

VlRKOMD.K  4^  139 

Vitrina   79 

Yitkinin.k   Til 

V  ITU  ink  a   77 

Water  analysis  28H,  28L  2*6 

Water-supply  of   New  Jersey, 

283.284.  2£& 
Wavneslmrjr  Coal.  4_L  4s.  5L 

52,  53,  5^  50,  57 

•White  Cat."  m 

White  Island   251 

"  White  Sucker."  350,  3M 

Xanthoeephalus  irtrrnrrphnlus . . .  I 

Xanthonyx*.   183 

Xenia  Snbiuri   13 

Xeuisina  32L  322^  323 

rnlntnta  323,  324,  37i» 

stellifera  . .  .321.  322.  323.  SflS 

Xenotis  318 

anrftJtis  3?<i 

hisrrijdns  8J8,  869,  37ii 

lyili rttt'hloris   370 

megabit  is  373,  375,  37fi 

saittptinolenlus  31  s,  :',ttU 

"Yellow  Cat."   35_L  m 

Zeacrinus  mucrtmpinuM   lfi 


>y  Go 


|*AUS. 

Zt-na id ura  Can  Munis  is  10,  JJ5 

Zonites  ^  .  2tf 

atptKnUs  24,  2"> 

ifrhvoiileiis  ltffl.  t  !>a 

JSZOottl  

friubUis  24,  2A  4j 

fulujinavus   24 

'  irumlbichi   1M 

indentatus   ?? 

hmrnriUis  24^  25j  4.1 

hiterwts   2fi 

InevUjtil  us  24^  Tjf 

Lansingi  74,  To^  16 

lujrrns   liiil 

htmbrntus   24. 

multiileiUatus   TJi 

sruliMilis  25.  44 


PAGE. 

:  Zonotrichia  albiotllis   liii 

interiHnlin   t$ 

lenrtt/ttiryH  5j  140 

Zygoneotes  322.328,  aiti 

difrnatus   32ii 

m4ntus   iilli 


Zymotic  diseases  278,  219 

 o  

ADDENDUM  TO  INDEX. 

Under  Amphibulima,  add — 

four  st  mis  

187t  188,  195.  199.  2oo 

pito i.f  187.  m  ifl9 


4:J4  Errata. 


ERRATA. 


Page  4TL  line  U  from  the  hottotn,  for  "  Partulu."  rend  "  Partulii'." 

Page  Mx  lint*  I  from  the  top,  for  "  Mall."  mid  "  Mai." 

Page  112.  line  I  from  the  Itottom.  for  "axal."  read  "axial." 

Page  1 16.  line  II  from  the  top.  for  "  tangentioally."  read  "  tangential ly." 

Page  195.  line  Si  from  the  bottom,  for  "  fringiila."  read  •'  fringilla." 

Page  :UK).  line  II  from  the  hottotn,  for  "zigzig,"  read  "zigzag." 

For  errata  in  Artiele  XXIII.  "Index  to  the  Literature  of  Manganese.  ' 
see  page  2.*>0 

For  addendum  to  Index,  see  page  4M 
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ANNALS 

OF  THE 

NEW  YORK  LYCEUM  OF  NATURAL  HISTORY. 

With  the  present  Number, —  the  concluding  part  of  the  Eleventh  Volume,— 
the  publication  bearing  this  name  will  close,  hi  consequence  of  the  change 
recently  made  in  the  official  name  of  the  Society.  It  will  at  once  be  continued, 
however,  under  the  same  management,  with  the  title  of  the 

ANNALS  OF  THE  NEW  YORK  ACADEMY  OF  SCIENCES. 


Volume  I  of  the  new  Annals  will  begin  with  the  year  1877. 

It  is  proposed,  as  before,  to  issue  four  numbers  every  year,  ench  number 
to  cousist  of  not  leas  thau  thirty-two  pages  (octavo),  with  or  without  plates. 
Price  of  Yearly  Subscription,  Two  Dollars,  payable  in  advance. 

The  Academy  has  for  sale  a  number  of  back  volumes  of  the  Annals  of  the 
Lyceum,  each  containing  twelve  or  more  numbers  ;  the  price  per  volume  is 
$4.00  with  uucolored  plates,  or  $5.00  with  colored  plates. 

The  Academy  has  established  a  Publication  Fund,  contributors  to  which, 
in  the  sum  of  $100  at  one  time,  are  entitled  to  all  the  Scientific  Publications 
of  the  Academy  appearing  subsequently  to  the  payment  of  their  contri- 
butions. 

Communications  should  be  addressed  to 

PnoF.  D.  S.  MARTIN. 

Chairmnn  of  Publication  ('mnmittee,  230  West  Fourth  St. 

Or  to 

JOHN  H.  HINTON,  M.  D.t 

Tmtsurer,  41  West  Thirty-second  St. 


Any  person  residing  within  the  United  States,  on  sending  the  amount 
af  his  yearly  subscription  to  the  Treasurer,  will  receive  the  numbers  as  they 
appear,  without  further  cost. 

Agents  in  hmilon,  Tbudkkb  A  Co. 
In  IStpsir.  P.KBN.  Hkrmann. 

Special  agents  for  the  Academy, 

NATURALISTS'  AGENCY, 

Sitlnn,  Mam. 


N.  B.  All  subscribers  and  correspondents  are  requested  to  inform  the  Chair 
man  of  the  Publication  Committee  of  any  breaks  or  omissions  existing  in  ibeir 
sets  of  the  Annals  of  the  Lyceum.  Wherever  it  is  jiossible  to  do  so.  the  Acad- 
emy desires  to  fill  such  omissions  and  complete  such  broken  sets  ;  and  with 
certain  exceptions  in  some  of  the  earlier  volumes  (I,  II.  and  III),  it  can  in 
most  cases  readily  be  done. 
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